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Hactoswmn AOKYMEHT pacnpocTpaHseTcsl Ha TEennoBbIYUCIUTESb
«B3JIET TCPB» ucnonHenna TCPB-027 n npegHasHayeH Onsi Oo3Ha-
KOMIIEHUS Nonb3oBaTens ¢ yCTPONCTBOM TENMOBLIMUCAUTENS U NOpSa-
KOM ero akcnnyaTauuun. YacTtb | cogepxuT TeXHU4Yeckoe onucaHue, no-
pAOoK obCcnyxmnBaHuss 1 METOAMKY MOBEPKUN TEMMOBbLIYUCINTENS, YacTb
Il — pUCyHKK, CXeMbl, onuMcaHMe napameTpoB TEMMOBbLIYUCIINTENS U pe-
KOMeHAauum rno ero HacTpouike.

B cBs13n ¢ NOCTOSAHHOM PaboTon MO yCOBEPLUEHCTBOBaHMIO Npunbo-
pa B TEMSOBbLIYNCIIMTENE BO3MOXHbI OTNIMYMSA OT HACTOSLLIEr0 pyKOBOA-
CTBa, HE BNUSIOLLNE HA METPOSOTNYECKNE XapaKTEPUCTUKM N PYHKLIMO-
HanbHble BO3MOXHOCTHK npubopa.

MEPEYEHb MPUHATBIX COKPALLEHNN

YKKWN - XXMOKOKPUCTaNNMYeCKNn nHanKaTop;

HC - HewTaTHaga cuTyaums;

HCX - HOMMHanbHas cTaTuyeckas Xxapaktepuctvka npeobpasoBaHus;
no - NpeobpasoBaTenb AaBNeHus;

MK - NepcoHarnbHbIM KOMMbIOTEP;

rno - NporpaMmmHoe obecneyveHue;

rnP - NpeobpasoBaTenb pacxoaa;

nT - NpeobpasoBaTtenb TemMnepaTypsbl;

nyo - «[MpaBuna ycTponcTBa 3MeKTPOyCTaHOBOKY;
PO - PYKOBOZCTBO MO 3KCMfyaTauuu;

B - TensIoBbIMUCNUTESD;

Y3P - YNbTPa3BYKOBOW pacxo4omep;

oA - 3KCnnyaTauMoOHHaa OOKYMEHTaUuS;

OMP - ONEeKTPOMarHUTHbIN pacxogomep.

NMPUMEYAHUE. Bua HanmeHoBaHuUA unm o0003HaYeHus, BbIMNOI-
HEHHOro B TEKCTE U Tabnmuax pyKoBOACTBA NO 3KCMyaTaunm XXUPHbIM
wpndgtom, Hanpumep, Tennocucrema, COOTBETCTBYET €ro otTobpaxe-
HUIO Ha aucnnee npubopa.

* % %

» Tennosbiqucriumens «B3JIET TCPB» 3apesucmpupoeaH e [ocydap-
cmeeHHOM peecmpe cpedcmeg uamepeHul P® nod Ne 74739-19.

» Tennosbiqucnumens «B3JIET TCPB» coomeemcmeyem mpebosaHu-
M HOpMamueHbIX OOKYMEHMO8 10 3/1eKmpoMa2HUMHoOU coemMecmu-
mocmu u 6e3onacHocmu.

» Tennosbiqucnumens «B3JIET TCPB» pa3peweH K NpUMEHEHUI Ha y3-
Jlax ydema mernogou 3Hepauu.

YpocTtoBepsiowme JOKYMEHTbI pa3MeLLeHbl Ha cante www.vzljot.ru
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FTAPAHTUU USTOTOBUTENA

NsrotoButens rapaHTupyetr cooTBeTcTBue Tennosblidnucnutenen «B3JIET
TCPB» wucnonHenns TCPB-027 TexHMYeckMMm ycnosBusiM B npegenax
rapaHTUMHOIO CpOKa, YKa3aHHOro B nacnopTe Ha u3genue, npu cobniogeHum
cnegyroLmx yCrnoBuun:

1. XpaHeHMe, TpaHCNoOpPTUpPOBaHME, MOHTaX W 3SKCrsyatauna wmusnenua
OCYLLEeCTBIIAKTCA B COOTBETCTBUAN C Tpe60BaHVIF|MVI 3KCI'IJ'IyaTaLI,VIOHHOI7I
OOKyMEeHTauunn.

2. MoHTax 1 nyckoHanagoyHble paboTbl NpoBeAEHbI Creunanm3npoBaHHON
opraHusaumnen, COTpyAHMKM KOTOPOW MpoLnv obyyeHne Ha npepnpus-
TUM-U3rOTOBUTESNE, U UMEIOT CepTMdUKaT Ha BbINOSTHEHUE JaHHOro B1aa
paboT.

B cnyyae Bbixoga obopygoBaHWa U3 CTPOA, rapaHTUMHBIA  PEMOHT
Npou3BOOMTCA B TOSIOBHOM WM PErMOHanbHbIX CEPBUCHBIX LEHTpax,
aBTOPM3MpPOBaHHbIX MO paboTe ¢ obopyaoBaHMeEM TOProBon mMapku BaneTt, npu
cobniogeHnn  ycrioBurM  aKkcnnyatauMm M TpeboBaHMiA, yKal3aHHbIX B
3KCnslyaTaunoHHOM AOKYMEHTauuu.

[[ApaHTUWHBLIN PEMOHT TENSOBLIYMUCIIUTENEN, MU3rOTOBIEHHbIX MO 4 Kraccy
6e30nacHOCTM N NpegHa3HayYeHHbIX aAnsa paboTbl HA 06BbEKTAX NCNOSb30BaHUS
aTOMHOW 3HEeprum, NPoM3BOAMTCS TONbKO Ha NpeanpuATUM-U3roToBuTENE.

IV. N3rotoBuTENb HE HECET FapaHTVIIZHbIX obsa3aTenbCcTB B cneayrwnx cnydvadx:

a) oTCyTCTBYEeT MacnopT Ha u3genve;
6) nsgenve UMeeT MexaHN4Yeckme NoBPEXaAeHNs;

B) wu3genue XpaHwWnocb, TPAaHCMOPTUPOBANOCb, MOHTUPOBANOCH WK
3KCNyaTMpoBasiocb C HapyweHueM TpeboBaHUW 3KchnyaTauMOHHON
AOKYMEeHTauumn Ha uagenve;

r) OTCyTCTBYET UNun noBpexaeHa nnomba ¢ NoBepuUTeNbHbIM KNeNMoM;
A) nsgenve nogsepranockb pasbopke nnun gopaboTke;

€) rapaHTusl He pacnpoCTPaHSIETCS Ha pacxodHble MaTepuansl U geTanu,
NMetoLLME OrpaHNYEHHbIN CPOK CIy»Obl.

NHdopmaumst no cepBuUCHOMY OBCRy>XMBaHWUIO NpeAcTaBfieHa Ha canTe
http: www.vzljot.ru B pasgene CepBuc.
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1. OMNCAHUE U PABOTA

1.1. HasHauyeHue

1.1.1. TennoBblMUCINTENDb «B3MNET TCPB» npegHasHayeH ans
MCNONMb30BaHMs Ha Yy3nax Yy4yeTa TEMnnoBOW 3SHEpPrMM C  LEenblo
n3mMepeHus NnapaMeTpoB TEMNNOHOCUTENS N NpeACTaBeHnUst JaHHbIX Mo
notpebnexHunto Tensno- u BOOOPECYpPCOB.

Tennosbluncnntens cootsetctyeT NOCT P 51649, pekomeHpa-
umam MU 2412, MW 2573, MO3M R75 »n gpyron HOpMaTuMBHOW [OKY-
MEeHTauMu, pernameHTupytowen TpedoBaHns K npubopam yyera.

1.1.2.Tennosbiuucnutens «B3JIET TCPB» wucnonHeHua TCPB-027
obecneyuBaerT:

- U3MepeHne C NOMOLLbIO NepBUYHBbIX NpeobpasoBaTerien TekyLwux 3Ha-
YeHUn pacxopa, TemnepaTtypbl U AaBfieHns B 6-TM HEe3aBUCUMbIX TOMY-
Kax namepeHus (Tpybonposopax);

- onpefeneHne TeKyLWUx U CPedHUX 3a MHTepBasr apXMBUPOBaHMS 3Ha-
YeHWUin NnapaMeTPoB TEMMOHOCUTENS B 6-TU pacyeTHbIX kKaHanax;

- onpegeneHune 3HaA4YeHUN TENNOBOM MOLLHOCTU U KONMYecTBa TENMOTLI B
3-X TensiocucrtemMax;

- BBOO MNpu HeobXoANMMOCTM M MUCMNOSb30BaHME B pacyeTax OOroBOpPHbIX
3Ha4YeHnn napamMeTpoB TEMNMOHOCUTENA,

- NPUeM Mo nocrneaoBaTenibHOMY MHTEpPAENCY M UCNoSb3oBaHWe B pac-
yeTax TEeKyLLUMX 3HaYEeHMI TeMnepaTypbl HA UCTOYHMKE XONOAHOW BOAbl;

- BO3MOXXHOCTb NMPOrpaMMHOr0 KOH(OUIYpUPOBaHNUS CUCTEMbI N3MEPEHUS
N anropuTMOB pacyeTa C Y4eTOM BuAa KOHTPONMPYEMOW TenrnocucTe-
Mbl 1 Habopa Mcrnonb3yembix NepBUYHBIX NpeobpasoBaTenen pacxoaa,
TemnepaTypbl U AaBNEHUS;

- BO3MO)XHOCTb OpraHu3auuu Tennoy4eTa B O4HOW TEMNNocucTeMe kak B
OTOMUTENbHbIN, TaKk N B MEXOTOMUTENbHbIA CE30H C aBTOMaTUYECKUM
nepekntoYeHnemM Ha COOTBETCTBYIOLLMI anropuTM pac4yeTa;

- apXvMBUPOBaHWE B 3HEProHE3aBMCMMOM MaMsATV pe3ynbTaToB M3Mepe-
HWIA, a Takke YCTaHOBOYHbIX NAapaMeTpoB;

- BejeHue XypHana gencTBuin onepaTopa;

- MHOVKAUMIO U3MEPEHHbIX, PacyeTHbIX, YCTAHOBOYHbLIX W apXMBUPOBAH-
HbIX NapamMeTpOB;

- BbIBO4 pe3yribTaTtoB U3MEPEHNA B BUOE YACTOTHO-UMMYIIbCHOIoO WIN
JIOr’M4ecKoro curHana,;

- BbIBOJ, UBMEPUTESBbHON, AMAarHOCTUYECKON, YCTAHOBOYHOW, apXUBHOM U
apyron mHcdopmaumm yepes nocnegoBatenbHbli MHTepdenc RS-232
unn RS-485, a Takke yepes nHtepdenc Ethernet;
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- aBTOMATMYECKUA KOHTPONb WU MHAMKAUMIO Hanuyusi HeucrnpaBHOCTEN
B3aMMOAENCTBYOLWNX MNpeobpasoBaTtenen M HewTaTHbIX CUTyauun B
TennocucTemMax, a Takke onpegeneHue, MHANKAUMIO U 3anucb B apxu-
Bbl BpeMeHM HapaboTKun 1 NPOCTOA AN KaXXO0N U3 TENSIOCUCTEM;

- YCTAaHOBKY KpUtepud (bVIKCaLl,I/II/I 1 BUda peakuunn TennoBblHUCIINTENIA Ha
BO3MOXHbl€ HENCTNPABHOCTU UJTN HEeLWITaTHblE CUTYaUnn,

- 3alnTy apXmBHbIX N YCTAHOBOYHbLIX AAaHHbIX OT HECaHKUMOHNPOBAHHOIO

AocTtyna.

1.2. TexHNn4YeCKne xapakTepPUCTUKHU

1.2.1. OCHOBHble  TEXHMYECKME  XapaKTEPUCTUKU

npvBeaeHbl B Tabn.1.

TennoBblMUCIINTENA

Ta6nuua 1
HanmeHoBaHWe napameTpa 3HayeHVe napameTpa Mpum.

1. KonnyectBo TOYEK N3MEPEHNSA KaXKO0ro U3 nepBud-

HbIX MapamMeTpoB (pacxoda, Temnepartypbl, AaBre-

HUS) 0o 6
2. Konn4ecTtBo KOHTPONUPYEMbIX TENSTOCUCTEM no 3 MNpum.1
3. lnanasoH namepeHnsa cpegHero 06beMHOro pacxo-

aa, 3y ot 0,01 go 1 000 000
4. Onana3soH namepenus Temnepatypsl, °C oT muHyc 50 go 180 | Mpum.2, 3
5. [lnana3oH namepeHuns pasHoCTM TemnepaTtyp B no- n

o pum.2

gawowem n obpatHom Tpybonposogax, °C ot 3 go 180
6. [lnanasoH namepeHus gasnexus, Mlla otr0p002,5
7. HanpskeHne nuTaHus NOCTOSIHHOIO Toka, B 24 Cm.n.1.2.4
8. NoTtpebnsaemas mowHocTb, BT He bonee 2,5 Mpum.4
9. CpefgHsis HapaboTka Ha 0TKas3, 4 75 000
10. CpeaHuin cpok cnyxobl, neT 12

NMPUMEYAHUA:

1. B cnyyae opraHusaumMuM B OOHOM M3 TensiocMCTEM Temnnoyyeta C
aBTOMaTUYECKUM MEPEKITIOYEHMEM anropuTMa pacyeTa npu nepexoae

OT OTOoMuUTEeSIbHOro Ce30Ha K MEXOTOoNMnTesibHOMY

KONM4eCTBO KOHTPONMpyeMbIX CUCTEM He Bonee 2-X.

2. 3HaveHune napameTtpa onpegendercs
XapaKkTepucTnkamm NCnonb3yembiX

conpoTuBneHus.

n

obpaTHO

TEXHNYECKMMU

TepmonpeobpasoBarenein

3. BO3MOXHO M3MepeHMe U apXMBMPOBaHWE TeMmrepaTypbl HapyXHOro
BO34yxa MNpu YKOMMIIEKTOBAHUM TEennoc4YeTyYnka COOTBETCTBYHOLUM
TepmonpeobpasoBaTenem CONpoTUBNEHUS.

4. Bes yyeTa MOLWIHOCTK, nNOTpebnsieMon

npeobpasoBaTensMu pacxoia v OaBneHus.

1.2.2. TennoBblumMcnutenb obecneynmBaeT 3SMEeKTPOnNUTaHme MNOCTOSIHHbIM
HanpsbkeHnem 24 B + 1 % [0 wectn gaTynMkoB AaBfieHNs Npu Toke Oo
20 MA Ha JgaTyuKk M OO WeCcTU AaTyYMKOB pacxoda npu MOLLHOCTU

notpebnenns ao 3 BT Ha aaTyumk.
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1.2.3. TennosbluncnnTens obecrneymBaeT XxpaHeHWe pesyrnbTaToB paboThbl B
apxuBax:

- yacoBoM — 3a 1500 npeablaywmx Yacos (62,5 npegblayLwmx CyTok);
- CyTOYHOM — 3a 366 npeablayLnx CyTOK;

- MECSYHOM — 3a 48 npegblayLmx Mecaues;

- XXypHane gevctasun onepartopa — go 2000 3anucen.

BpeMﬂ COXPaHHOCTUN apXMBHbIX, a TakKkKe YCTaHOBOYHbIX OaHHbIX
npn OTKINOYEHNN BHELLIHETO NMUTAHUA — HE MEHEE 5 ner.

1.2.4. OQnekTponutaHue TennosblYucINTENA ocyLecTBnsaeTcs
CTabnnnanpoBaHHbIM HanNpPsXKEHNEM MOCTOSIHHOIO TOKa HarnpsbkeHnem
n3 guanasoHa (22-29) B c¢ ypoBHeM nynbcaumn He 6Gonee +1,0 %.
MutaHne oT ceTn nepemMeHHoro Toka ~220 B 50 lu moxeTt
obecnevnBaTbCA C NOMOLLBIO NCTOYHUKA BTOPUYHOTO NUTaHUS.

1.2.5. YCTONYMBOCTb K BHELUHUM BO34encTByoWMM haktopam TB B paboyem
pexume:

- TemnepaTypa okpyxatoLero Bosayxa — ot 5 go 50 °C;

- OTHOCUTENbHAsa BNaxHoCcTb — He 6onee 80 % npu TemnepaType A0
35 °C, 6e3 koHaeHcaunu Bnaru;

- aTMocepHoe gasnenue ot 66,0 go 106,7 klla;
- Bubpaums B gnanasoHe ot 10 go 55 Ny ¢ amnnutygon o 0,35 mm.
CrteneHb 3awmTtbl TB cootBeTcTBYET KOy IP54 no FTOCT 14254,

1.2.6. TennoBbluMCnUTENN, NpeaHa3HaAYEHHblE AN 06BHLEKTOB MCNONb30Ba-
HUS1 aTOMHOW SHEPrNN, COOTBETCTBYHOT:

a) knaccy 4 (knaccudukaunmoHHoe obo3HayveHne 4H) no HIM-001-15, HI-
022-17, HM-016-05 1 HIM-033-11 — no akcnnyaTtaunoHHon 6e3onacHo-
cTu;

0) lll kaTteropum (HIM-031-01) — N0 CEMCMOCTONKOCTM.
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1.3. MeTponormnyeckue xapakTepuUCTUKHU

1.3.1.

1.3.2.

Mpegenbl  OonyckaembiX — MOrpeliHOCTEN  TEMNOBbIMMCIUTENS
COCTaBMAOT:

npu n3MepeHnn cpegHero o6bLEMHOro (MaccoBoro) pacxoga, obbema
(maccbl) npn obpaboTke n3mMepuTenbHON MHAOPMaLMK, NOCTyNatoLemn
Ha uMmnynbcHble Bxoabl — +£0,2 % (OTHOCUTENbHAas NOrPELUHOCTD);

npyn M3MepeHnn cpegHero o6bemMHoro (MaccoBoro) pacxoga, obbema
(maccbl), TennoHocuTensa npu obpaboTke naMepuTerbHON WHdOpMa-
uuKn, noctynarLwien Ha TokoBble Bxoabl — 0,5 % oT HanbonbLuero ns-
MEpPSEeMOro 3Ha4yeHWs 3MEeKTPUYECKOro Toka MepPBUYHBIX U3MepUTENb-
HbIX nNpeobpasoBaTtenen pacxoga BO BCEM [uanas3oHe U3mMepsieMblX
pacxofos (NpuBegeHHas NOrpeLLHoCTb);

npun namepeHnn temnepatypbl — £0,2 % BO BCeM fuanasoHe nsmepsie-
MbiXx TemnepaTyp Bbiwe 10 °C (oTHOCUTENbHas MOrpeLLHOCTb), Npu
3TOM Pa3HOCTb OTHOCUTESbHbIX MOrPELLUHOCTEN COrnacoBaHHbIX MO Mo-
rPELLIHOCTSM KaHanoB U3MepPEHUs TeMnepaTypbl COCTaBnseT No Moay-
mo 0,1 % (npu namepeHnn TemnepaTtypbl B gnanasoHe Temnepartyp oT
0 po 10 °C abcontoTHaga norpeLluHocTb cocTtasnseT £0,15 °C);

npn namepeHun gasnexHvs — 0,5 % oT Hambonbliero namepsaemoro
3HaAYeHMs JNEKTPUYECKOro TOKa NepPBUYHBLIX M3MepUTENbHbIX Npeobpa-
3oBatenen gaeneHna (nNpMBeaeHHas NnorpeLlHocTb);

npyv M3MepPeHUM KonNn4ecTBa TEMNNOBOW SHEPTMM N TEMNITOBON MOLLIHOCTH
10,5 % (npw 3agaHHOM 3Ha4YeHUU AaBneHus);

npu M3MepeHnn BpeMEHN paboTbl B pasfnMyHbiX pexmnmax — +£0,01 %
(oTHOCUTENbHAast MOrPeLLHOCTD).

Mpn paboTte TennoBbluMCNIMTENSA B cocTaBe TennocyeTtyunka «B3J1IET
TCP-M» C NCNonb3oBaHNEM npeobpasoBarenem pacxona,
TemnepaTypbl M [OaBneHus, YykasaHHblx B N.1.5.1, OTHOCUTESbHbIE
NOrpPeLHOCTM NPU U3MEPEHUN, UHAOMKALUN, PETMCTPaLNN, XPaHEHUU U
nepenave pe3ynbLTaToB n3mMepeHun KonunyecTtaa TEennoThbl
cooTteeTcTBYHOT Knaccy 2 no FOCT P 51649.
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1.4. CocTtaB

CoctaB TB npu noctaBke — B COOTBETCTBUM C Tabn.2.

Tabnuua 2

HavumeHoBaHue Kon-Bo [MpumeyaHne
1. TennoBblYUCANTEND 1 MpumeydaHne 1

2. ACTOYHMK BTOPUYHOrO NuTaHus =24 B 1 Mo 3akasy

3. KoMnaekT MOHTaXHbI 1 MpumedaHue 2

4. Macnopt 1

5. PykoBoacTeo no akcnnyatauum u. I, 1l MpumeyaHve 3
NMPUMEYAHNA:

1. Tpn BbINyCcke W3 NPOM3BOACTBA BbLINOSHAETCA TUMNOBaA HaCTpOMKa
KaHanoB  uW3MepeHus  pacxopa, TemnepaTtypbl W [OaBreHus
TennosbluucnuTens. lapameTpbl TUMNOBOW HACTPOWMKM NpuBeAeHbl B
Mpunoxennn J1 4.l P3. lo 3akasdy moryT ObITb 3agaHbl gpyrue
3Ha4YeHMs napamMeTpOB HACTPOWNKN.

2. CoctaB — B COOTBETCTBMM C 3aka3oM. B koMnnekT Moryt BXoauTb:
kabenu ceasnm TB ¢ npeobpasoBaTtenem pacxoga, npeobpasoBaTenem
Temnepatypbl n/nnn npeobpasoBatenem gaBrneHus; gnvHa kabenen no
3akasy 13 Tunopsga: 6, 12, 20, 30, 40, 70, 100, 150, 200 m.

3. JkcnnyaTtaumoHHasa OOKYMeHTauusa 1M KapTbl 3akasa Ha AaHHoe u3ge-
nve v Opyryw npoaykumio, Bbinyckaemyto dupmon «B3JIET», pasme-
LLEeHbl Ha canTe No agpecy www.vzljot.ru.

Tam e pasmelleH nakeT nporpaMmm «YHuBepcasnbHbIA MPOCMOTP-
LLUMKY, BKIIOYAKOLWMIA B CBOW COCTAB MHCTPYMEHTANbHY NporpaMmmy
«MoHuTtop Banet TCPB-02x» anst paboTbl ¢ npnbopom no nocrnegosa-
TenbHbIM UHTepdencam RS-232, RS-485 n untepdenicy Ethernet.
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1.5. YcTpoucTtBo u paboTta

1.5.1. MprHUMN paboTbl
1.5.1.1. Tennosbluucnmtens «B3JIET TCPB» wucnonHeHuna TCPB-027

npeacraBnsieT coboii MWKPOMPOLECCOPHbIA N3MepUTENbHO-
BbIYMCIIUTENbHBLIA BMOK C KUAKOKPUCTANSIMYECKUM WHAMKATOPOM W
KHOMOYHOWN NaHerbio ynpaBneHus.

MpuHumn gencteua TB OoCHOBaH Ha M3MepeHUN NepBUYHBLIX Napa-
MEeTpOB TenrnoHoCUTENs C MnoMoLbio npeobpasoBatenen pacxoaa,
Temnepatypbl, AaBneHns n obpaboTke pesynbTaToB U3MEPEHU B CO-
OTBETCTBMM C BblOpaHHbIM anroputmoM. CTpyKTypHasa cxema TennoBbi-
yncnuTens npueegeHa Ha puc.1.

TennoBbluMCIUTENDb
Bnok BI1 n knaBunatypbl
WHgukatop Knasnatypa
A 4
-t » RS-232
Mogynb RS-232/RS-485/ < » RS-485
Mogy b BTOPU4HOTO MUMMYNbCHBIN BbIXO VIMnybGHbIi
npeobpasoBaTtens > BbIXOL,
|
: Mogynb Ethemet :4 » Ethemet
b o o o o e o e e o —— -
A
Brok MM v BUN v AAA
Mogynb nepBuYHOro Moaynb | =24B
npeobpasosarens BUM-24 | |
A UcTouHuMkK
BTOPUYHOIO
Bnok nuTaHusa
KOMMYTaLUm \i ?
Moaynb kommyTauum ~220B 50 Iy
AAAAAA AAAAAA AAAAAA Y
= =a = =A = =
: I : I : I : I : I : I CurHan
|E: ' IE: IE't: - I?:: IE: - IE: HanpaBneHus
:'=| :'=| :'=| :'=| =1 1= noToka
Ls  LJ Ld  LJ Ls  LJ

rP, 14, INT — npeobpazosamernu pacxoda, 0asreHuUs, memrepamypsbi.

Puc.1. CTpykTypHasa cxema TennoBbIMUCIIUTENSA.
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TennoBblMNCNUTEND BbINOSTHAET:

- npeobpasoBaHme M 06paboTKy CUrHaANoB, NOSTyYEHHbIX OT MEPBUYHbIX
npeo6pasosatenen (MNP, MNT n MNA);

- BTOPWUYHYI0O 06paboTKy M3MEPEHHbIX 3HAaYEeHU NapaMeTpoB U BblYMC-
NeHvne TeNnoBbIX NapamMeTpoB MO YCTAHOBMNEHHbIM (DOpMyNnam pacyeTa;

- apXMBUPOBaHWE N XpaHEHWE B SHEPrOHEe3aBMCMMOW NamsaTh pesyrbTa-
TOB U3MEPEHUIA, BbIYUCIIEHUI U YCTAHOBOYHbIX NApaMeTpoB;

- BbIBOZ M3MEPUTENBHOWN, apXMBHOW, OMArHOCTUYECKON U YCTAaHOBOYHOM
nHdopmauum Ha gmncnnen XK n yepes nntepgenc RS-232 (RS-485),
Ethernet;

- ynpasneHne nMnyribCHbIM BbIXOO0M,

- aBTOMaTU4YECKUIn KOHTPOJIb U MHOUKaLUUO Hanln4yunA HeMCﬂpaBHOCTeVI n
HeWTaTHbIX CI/ITyaLl,VIIZ (HeUJTaTHbIX pexmmonB pa6OTbI TeI'IJ'IOCVICTeM).

YKKW obecneunBaeT BbIBOA YETLIPEX CTPOK andaBUTHO-LMGPOBOM
nHdopmauumn npu 20 cumeonax B cTpoke. lNepunog obHOBNEHUS TeKy-
wen nHgopmauum Ha KKW coctasnset 2 ¢. PaspsgHoOCTb uHAMKaumm
napamMeTpoB Ha gucnree TensocdeTynka npueedeHa B Tadbn.B.1 u.ll
P3.

1.5.1.2. ina noctpoeHus Ha 6ase TB tennocyetymka «B3NET TCP-M» (Homep
74420-19 B [OCcynapCTBEHHOM peecTpe cpeacTtB uamepeHun PO)
Heobxoanmo ucnonb3oBaTh NpeobpasoBaTtenu pacxoga, TemnepaTtypbl
N 0aBNEHWs, COrMacoBaHHbIE C TEMMOBLIYUCIIUTENEM MO TEXHUYECKUM
N METPOSIOrMYECKNM XapaKkTePUCTMKaM.

Tunbl npeobpasoBatenen pacxoga, TemnepaTtypbl U AaBrneHus,
ncrnonb3yemble AN NOCTPOEHUSA TensiocyeTymKka, NpuBeaeHsl B onuvca-
HUKM TMna Ha TennocyeTunk «B3JNIET TCP-M»y.

OnucaHve npuHUMna OENCTBUA U TEXHUYECKMEe XapaKTepUCTUKK
npeobpasoBaTtenen pacxoga, TemnepaTypbl U AaBreHUs, UCMNONb3ye-
MbIX Ang noctpoeHusa TennocyeTtynka «B3JIET TCP-M» npuBeneHbl B
COOTBETCTBYIOLLEN IKCMNyaTaLMOHHON JOKYMEHTALMN.

1.5.2. Cucrema namepeHums

OTnnunTEnbHBIMKU OCOOEHHOCTSAMN NMOCTPOEHUSI CUCTEMBbI U3Mepe-
HMA Ha 0ase TennoBbiumcnuTena «B3JIET TCPB» wucnonHeHus
TCPB-027 aBnsieTcq:

- Mepapxmyeckasi opraHn3aLmst BbINONIHEHNS U3MEPEHUI U BbIYUCIIEHUN;

- BO3MOXHOCTb MNMBKOro NporpaMMHOro 3MeHeHns KoHdurypauumm name-
pUTENbLHOW CUCTEMBI;

- BO3MOXHOCTb MPOrpaMMMpoOBaHUS anroputMa pacyeta napaMeTpoB B
KOHTPONMPYEMbIX TEMNOCUCTEMAX;

- BO3MOXHOCTb NPOrpamMMHOro 3afaHus ycrnoBuin oukcaummn HewwTaTHbIX
cutyauum mn peakumm TB Ha mnx nosiBneHve Onga Kakgow u3 Tensocu-
CTEM.

CTpykTypa OCHOBHbIX W3MEPEHUN M PacyeToB, BbIMOMHAEMbIX B
TennoBbIYMCUTENE, NPUBEAeHa Ha puc.2.
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neP1 | ... | NP6 nm| .. | OT6 nat1| ... | NAe
Y Y ¥ Y ¥ ¥
Toukun n3mepeHna
N3mepeHune k=1 6
H
ka t Pk <
v v v
Buiuncnenme KaH?‘ﬂEIé)iqugHble
—— Qm n gor
ﬁn i igi’ ::))]; iqac n ::qac n t
n = I\ T cyTn cyTn n por
anszn'pn tmecn mMec n
n gor
m, = OjTQm n dT i, j - HOEKCbl TOYEK N3MepeHUN th
T [
Vn = I Qv n drt
0
1]
Tennocuctemsl
N=1..3
CurHan
BbluucneHue Yuer Hanpasrn.
noTokKa
E1N Tpa6 N
E2N Tnp N
E3N THc 1(2,3)N
T
W1(2,3), =/ E1(2,3), - dT
0
v
W= W31 +(_) W32 +(_) W33 WNToroBbie AaHHble

20e H — nepenad rno ebicome mexdy mecmom ombopa daerieHus U MeCmMoMm pas-

meweHus lN/;
Qm n ooz, thdoz, Pn ooz — 002080pHbLIE 3HAYEHUS Tapamempos;
txe — memnepamypa xosi00HoU 800bI, UdMepseMasi Ha UCMOYHUKE.

Puc.2. CTpykTypa OCHOBHbIX U3MepeHun n pacyetoB B TB.

Onpe,qeneHMﬂ MCNoJib3yeMblX NMOHATUN.

«To4yka namepeHusa» — MecTo (Tpybonposoa) pasmelleHus npe-
obpasoBaTenen nepBUYHbLIX NapamMeTpoB: pacxoga 06beMHOro, Temne-
paTypbl 1 gaeneHus. TB nmeet BO3MOXHOCTbL obecnevnBatb paboTy no
6-TVM TOYKaM U3MepeHus Ansa Kaxagoro Buaa napameTpa.

B TennosbluucnuTene Ttouyka M3MepeHus xapaktepusyetca Habo-
POM U XapaKTepuUCTUKaMn MUCMoNb3yembiX OAaTYMKOB. [1opaakoBbId HO-
mMep «Toudkn» (k = 1...6) cnyxuT nHaekcom anga obosHavyeHusa napameT-
pa. Mpu HeobxoanmocTn MoxeT BblTb 3a4aH nepenag no BbICOTE MeX-
Ay mecTtoMm oTbopa fasneHus Ha TpybornpoBode M MECTOM pasmelle-
Hua M.

«KaHan pacyeTHbIN» — 3TO COBOKYMHOCTb AaHHbLIX O NapamMeTpax
TENMNoHOCUTENS B OTAENbHOW BETBWU TEMNMOCUCTEMBI, PaCCYMTaHHbIX Ha
OCHOBaHNN U3MEPEHHbIX UM OOMOBOPHbIX 3HAYEHUIN NEPBUYHbIX Napa-
METPOB M WCMNONb3yeMbIX B pacyeTe pe3yrbTUPYHLNX NapaMeTpoB
Tennocuctembl. TB nmeet 7 «kaHanos», rae 6 «kaHanoB» (n = 1...6)
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onpeaeneHbl MakCMMarnbHO BO3MOXHbBIM KONMYECTBOM TOYEK M3Mepe-
HUs,, @ B 7-OM «kaHane» (n = 0) moryT ObiTb 3agaHbl JOrOBOPHbLIE Na-
pameTpbl ICTOYHMKA XONOAHOM BOAbI.

Kpome ToOro, B TB nmeetcs BO3MOXHOCTb NpvemMa no nocnegosa-
TENbHOMY UHTEPdENCY N NCNOMb30BaHME B pacyeTax TEKyLIero aHaye-
HUSA TemnepaTtypbl, U3MePAEMON Ha UCTOYHMKE XONOL4HOM BOAbI.

Mog «Tennocuctemomn» noapasyMeBaeTcs cMcTtemMa pacyeTta Ten-
na ansg KoHTPONMpyeMon TEnsoCUCTEMbI, coaepKalen B obwem cny-
Yae nogarowmn (nogsoasaLwmi) n obpatHeln (oTBOAALLMIK) TPyBONpoBO-
Abl. B kayecTBe MCXOAHbIX AaHHbIX N5l pacyeTa napameTpoB B Tenno-
CUCTEME UCMONb3YTCA pacyeTHble JaHHble «KaHano». TB obecneyu-
BaeT pacyeT napameTpoB B 1...3 TennocuctemMax, kaxnas ns Kotopbix
MOXeT ObITb NPOU3BOSIbHO MOCTaBMIEHA B COOTBETCTBME OOHOM U3 3-X
KOHTPOSNMPYEMbIX TENSIOCUCTEM.

BoamoxxHa opraHuMsaumsa TennoyyeTa B OAHOW KOHTPOSIMpyeMom
TENoCUCTEME C aBTOMATUYECKMM MNEPEKITIOYEHMEM anroOpuTMOB pac-
yeTa B OTOMUTESbHLIN / MEXOTOMNUTENbHbLIN CE30H. [1nsa Takon opraHu-
3aumm TennoyyeTa COBMECTHO WCMOMb3YTCA pacyeTHble Tennocwu-
ctema 1 n Tennocuctema 2. Npun atom Tennocuctema 3 MOXeT ObITb
ncnonb3oBaHa Ansl TenfnoyyeTa BO BTOPOW KOHTPONIMPYEMOW TENocu-
cTeme.

«AToroBble paHHble» — CyMMapHOe KONMMYecTBO TennoTbl Mo-
TpebneHHoe (OTNyLLEHHOE) B HECKONBKNX TENNOCUCTEMAX.

lMepeyeHb NapameTpoB, onpeaensemMblx B TENNOBbIMUCANTENE, UX
00603Ha4YeHNs1 U pasMepHOCTN NpMBEAEHbI B Tabn.3, pa3psagHOCTb MH-
avkaunn — B MpunoxexHnn B 4.1l P3.

lMepeyeHb YCTaHOBOYHbLIX MApaMeTpoB, MHAULMPYEMbIX B MEHIO
Touka x, KaHan x, Tennocucrtema x, UToroBble AaHHbIe, nX 0003Ha-
YeHUs1 N pa3MepHOCTU NpuBeaeHsbl B Tabn.B.2 u.ll P3.

AnropuTMbl pacyeTa KonmyecTBa TennoThbl 3agatotca B TB B 3aBu-
CUMOCTW OT KOHurypauumn tennocmucteM(bl). Npu aTom BbIOOP KonmMye-
CTBa M cOoCTaBa M3MepsieMblX U OOFOBOPHbLIX NapameTpoB, Heobxoau-
MbIX OS19 pacyeTa, BbINOJSIHAETCA B COOTBETCTBUM C MU3MEPUTENbHOM
CXEeMOW, T.e. B COOTBETCTBUM C pacnpenerieHeM namepuTerbHbIX TO-
4yek nNo TpybonpoBogamM KOHTPONMPYEMOMN TEMSIOCUCTEMBI.

AnroputMm pacyeta KonuuyecTBa TennoTbl AN TennocucTemsl 3a-
[laeTcsa C MOMOLLBIO Tpex opMYI:

- dhopMynbl pacyeTa KonuyecTa TEMNNOTblI B nogawwem Tpybonposoae
W1;

- popMynbl pacyeTa konm4yecTBa TennoTbl B obpaTHOM TpybonpoBoae
W2;

- (bopMynbl pacyeTa NoTpebneHHoro (OTNyLWeHHOro) KonnyecTea Tenso-
Tol W3.
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Tab6nuuya 3

MapameTp | O6o3HayeHe | Mpum.
Touka k
Pacxoa 06beMHbin [M3/4, n/MuH] Qv
Temnepartypa [°C] t k=16
Haenenue [Mla] P
YacToTa Ha 4aCTOTHO-MMMYNbLCHOM Bxoae [Mu] F
Kanan n
Pacxoa maccoBbin [T/4, KT/4] Qm
O6bem [Mm7] \Y/
Macca TennoHocuTens HapacTalwLlWmM UTOroM [T, KT] m
n=0,1...
Temnepatypa (kaHanbHas) [°C] t
HasneHnuve (kaHansbHoe) [Ml1a] P
MnoTtHocTb [Kr/me] p
YaenbHaa sHTanbnus [KOx/kr] h
Tennocuctema N
KonunyectBo TennoTbl HapacTawwmum ntorom [F[x, MNkan, Tk, Tkan]:
- B nogatoLiem Tpybonposoe W1
- B 06paTHOM Tpybonposoae W2
- noTpebneHHoe (oTnyLEeHHOE) W3
Tennoasa mowHocTb [[[x/4, Mkan/y, MBT, Tx/4, Tkan/y, 'BT]:
- B nogatoLiem Tpybonposoge E1l N=1 3
- B 06paTHOM Tpybonposoae E2
- noTpebnsemas (oTnyckaemas) E3
Bpems HapacTatowmm ntorom [u]:
- HapaboTKM Tpa6
- MPOCTON NPWU HaANM4YUKU oTKasa Tnp
- Hanu4mMa HewTatHon cutyauum 0(1,2,3) THc0(1,2,3)
UTorosble AaHHbIe
CymMmmapHoe noTpebrneHHoe (0TnyLEeHHOE) KONMYECTBO TEMNOThI
HapacTalLWmMM UTOroM B HECKONbKMX Tennocuctemax [FIx, Mkan,
TOx, Tkan] W

®opmynbl pacdeta W1 n W2 moryT 6bITb BbibpaHbl U3 criegyroule-

ro Habopa, 3anoxeHHoro B namatu TB:
W1(2) =0;
W1(2) = m;i- hj;
W1(2) = mi - hj—mk - hn;
W1(2) = mi - (hj = hy);
W1(2) = (mi — mj) - hg;
W1(2) = (mi — mj) - (hk = hn),
roe i,j, k,n=0,1,...,6.

®opmyna pacyeta W3 MOXeT ObiTb BbiOpaHa K3 CrieayoLero

Habopa:
W3 = W1-W2;
W3 = W1+W2.
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KomGUHMpys BbllenpuBeaeHHble (opMyIibl, MOXHO YCTaHOBUTL B
TB anropuTm pacyeTa, COOTBETCTBYIOLLUUIA CTPYKTYpPE KOHTPONMPYeMoW
TEennocucTeMbl.

CymmapHoe noTpebneHHoe (OTnyLeHHOe) KONMYECTBO TENnOoThbl
AN Heckonbkmx Tennocmuctem W MOXeT BbITb paccynTaHo B COOTBET-
CTBMM C hOpPMYIIOn 13 cregyroLlero Habopa:

W = W31 - W32 - W33;
W = W31 - W32 + W33;
W =W31 + W32 - W33;
W = W32 - W33;

W = W31 - W33;

W = W31 - W32;

W =W31+ W32 + W33;
W =W31 + W32;

W =W31 + W33;

W =W32 + W33;

W =0,

roe W31, W32, W33 — notpebneHHoe (OTNyLLEHHOE) KONMYEeCTBO
TENnnoTbl B NEPBON, BTOPOW U TPETbEN TEMNNOCUCTEME COOTBETCTBEHHO.

OaunH 13 BapuaHTOB NporpaMmmHon HacTporkn TB ana 3-x Tenno-
cuctem npusefeH B MpunoxeHun XK 4.1l P3. B atom xe lMpunoxeHun
npueeeH npumep nporpaMMHON HacTponku TB npu opraHusauuu Ten-
noyyeTta B OOQHOM KOHTPOSIMPYEMOW TEMMOCUCTEME B OTOMUTENbHbLIA U
MEXOTONUTENbHbIN CE30H.

B TB npeagycmoTpeH Habop TunoBbix ans MOCKOBCKOro pervoHa
doopmysn pacyeTa Tenna u KpUMTepueB HewTaTHbIX cUTyaunin. lNepexo K
3TUM dopMynam 3agaeTtcsa ycTaHoBkon napametpa FJG — ga. Oco-
OeHHOCTU HacTpoukun TB ansa MOCKOBCKOro permoHa npuBedeHbl B
MpunoxerHnn U y.ll P3.

BHUMAHME! lNpu nepexode k Hacmpolikam Ossi Mockoecko2o
peauoHa paHee seedeHHble (hopMysibI cCmuparomcs.

1.5.3. Perncrpauusa pesynbtatoB paboThbl

1.5.3.1. PesynbTaTtbl U3MepeHuU 1 BbIYUCIIEHUIN 3aMUCbIBAOTCA BO BHYTPEHHUE
apxXmBbl: 4acOBOW, CYTOYHbIA M MECSYHbIA, MMeKLWMne OOMHAKOBYHO

CTPYKTYpY.
ny6uHa apX1MBOB COCTaBNSET:

- yacosoro — 1500 npegpiaywmnx yacos (62,5 npegbloyLLmx CyToK);
- CyTOYHOro — 366 npeablayLnx CyToK;
- Mecsa4Horo — 48 npeablaywmnx MecsiLes.

lMepeyeHb apxmBMpyeMbIX NapameTpoB NpuBeaeH B Tabn.4.
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Tabnuua 4

MapameTp O603Ha4eHne
Tennocuctema 1(2, 3)

KonuyectBo TennoTbl HapacTawowmum ntorom [FOx, MNkan, Tk,
Tkan):

- B nogatouiem Tpybonposoge W1

- B o6paTHOM Tpybonposoae W2

- noTpebneHHasa (oTnyLieHHas) W3
Bpems 3a nHTEpBan apxmempoBaHus [u]:

- HapaboTKM Tpa6

- MPOCTON NPU HaANM4YUKU oTKasa Tnp

- Hanu4mna HewwTatHon cutyauum 0(1,2,3) THcO (1,2,3)
CnoBo cocTosiHUSA cm. Tabn.l.2

Mpunoxenus I 4.1l PO
CymMmmapHoe Tensio HapacTtatowmm ntorom [k, Mkan, TOx, Tkan] W
XonopgHas Boaa
Temnepartypa [°C] t
Hasnenune [Ml1a] P
PacueTHbin kaHan 1 (2...6)
Macca TennoHocuTerns HapacTatwLnM UTOroM [T, KT] m
TemnepaTypa cpeqHEB3BELLEHHAs 3a MHTEPBaI apXnBMPOBaHMS t
[°C]
[laBneHune, cpeaHEB3BELLEHHOE 3a UHTEPBA apXMBUPOBaHUS P
[MIMa]
O6bem TennoHocUTens HapacTaLmMM UTorom [me] Vv
Bpewmsi apxuBauum Yacbl:MUHYTbI:CEKYHAbI
yuncno-mecsu-roq

KoHTponbHas cymma CRC

HasHaueHne apxnBmpyembix napamMeTpoB:

- W1, W2 n W3 — cymMmmapHoe KOSIM4eCcTBO TensioTbl, pacCYnUTaHHoe Mo
dopmynam, 3agaHHbIM B KOHpUrypaummn TenioCUCTEMbI;

- Tpab — Bpemsi HapaboOTKM 3a UHTEepBan apxXvMBMPOBaHWUS AN OAHHON

Tennocuctemsbl. [laHHble oTOOpaxalTcs B Yacax ¢ TouHocTbio 0,01 ya-
ca;

Tnp — BpeMda NpoCTos NpU HanNU4MmM oTkasa UM HewwTaTHOM CcuUTyauuun
3a MHTEpBan apxXuBMpoOBaHUA ANS JAaHHOW TEMNNIOCUCTEMbI — 3TO BPEMS,
B TeYEeHMe KOToporo 6uinn 3admKcMpoBaHbl 0TKasbl NpeobpasoBaTenemn
TemnepaTypbl UM OaBfieHNs, 3a0eNCTBOBAHHbLIX B JaHHOW Tenmnocu-
CTeME; BpPEMSI HaXOXAEHUS1 TEMfoCUCTEMbl B HELWTATHOW CUTyauuw,
€CI1 B Ka4yecTBe BMaa peakuum Ha HeLwTaTHYK CUTyauuilo YCTaHOBIEH
MpocTon cucrtembl; BpEMSA HAXOXOEHUS TEMMOBLIYUCINTENS B PEXMN-
max CEPBUC, HACTPOWKA v/unu B BbIKITIOYEHHOM COCTOSIHUN;

THcO, THe1, THE2 n THE3 — BpeMs HaxoXOeHUS TENSIOCUCTEMbI B He-
WTaTHbIX cuTyaumax, obo3HayeHHbIXx Homepamn 0, 1, 2 n 3 cooTBeT-
CTBEHHO 3a MHTEpBan apxvBMpOBaHus. Y4YeT BpemMeHu BedeTcs Mo
KaXxgon TennocncrteMme He3aBUCUMO;
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YW — cyMMapHOe KONM4eCcTBO TEMNOTbl B HECKOSIbKUX Tennocnucremax,
paccyMTaHHoe no 3agaHHou hopmyre.

MpuopuTeThbl cHeTa BpemMeHU B nopsake ybbiBaHua: Tnp — THcO
— THec1 —» THc2 —» THe3 —» Tpab. Cymma BpemMeHu HapaboTku u
BPEMEHN MPOCTOS B Te€YEHUEe BblOPaAHHOIO KaneHaapHOro (OTYETHOro)
nepvoga pasHa ANUTENbHOCTU KaneHaapHoro (0T4ETHOro) nepuoaa.

Mpw BbIKMOYEHUN NUTaHKSA Npubopa M NOCNeayHLEeM BKIOYEHUN
NPOU3BOANTCSI 3aroSfIHEHME apXMBOB 3a BPeMsi OTCYTCTBUSI MUTaHUSA
3HaYeHMsIMU napamMeTpoB, 3adUKCUPOBaAHHLIMW OO OTKMYeHus TB.
Mpw 3TOM BpEMS NPOCTOSI MO BCEM TEMNSIOCUCTEMAM BO BCEX apXMBHbIX
3anucax HapalMBaeTCsl Ha ANUTENbHOCTb OTCYTCTBUS HanpsikeHUs nn-
TaHWs 3a COOTBETCTBYHOLLME UHTEPBArlbl apXMBMPOBaHMUSI.

Kaxgaa apxuBHas 3anucb 3akaHumBaeTcsi MHopmaumen o ee
KOPPEKTHOCTM B BUOE KOHTPOSIbHOW CyMMbl, BbIMMCIIEHHOM NO MeToay
CRC (umMKnu4eckoro KOHTpons M30bITOYHOCTKN), N TEKCTOBOro coobLue-
HWSA O COOTBETCTBMM KOHTPOSIbHOM CyMMbl TpebyeMoMy 3HaAYEHMIO.

[aHHble apxuBOB MOryT GbITb NMMBO BbIBEAEHLI HA AUCNNEN (Kpome
MeCs4YHOro), NMbo nepefaHbl MO nocriegoBaTesisHOMY UHTepdency Ha
BHeLlHee YyCTPOMUCTBO.

MHoukauus Ha gucnnee apxMBHOMO 3HavyeHusi Nboro napameTpa
COMPOBOXAaeTcs HaMMeHOBaHMeM Buaa apxvBa, HOMepa apXMBHOWN
3anucu, a Takke 0603Ha4YeHNEM MHTepBarna apXMBMpPOBaHUS:

BpeMeHn N Aatbl — A5nd 4aCcoBOro apxmBa,

- AaTbl — A4 CYTOYHOIo apxmBa;

mMecdua — anda mecda4yHoro apxmBa.

1.5.3.2. Mpouecc moauduKauum  3HaAYEHUI  HACTPOEYHbIX NapameTpoB

domKcupyeTca B XypHarne gencrsum onepatopa, cogepxawem go 2000
3anucen. Homep 3anucm  uHAMUMPYETCA B KOHLUE  CTPOKM,
oTobpaxatowen HanMeHoBaHue XypHana. Kaxkpas 3annchb,
nHomumpyemas Ha akpaHe YKKW, cocTouT 13 Tpex CTpok.

3anncb ¢ HyneBbIM HOMEPOM COAEPXKUT MHGOPMALMIO O TEKYLLEM
COCTOSIHUM XXypHana:

1-91 cTpoKka — BpeMsi U AaTy CO3aaHust XXypHana;
2-51 CTPOKa — KONMYECTBO 3anuceit B XXypHarne;

- 3-4 CTpoKa — BpeMs 1 gaTty nocriegHemn npomssegeHHOM 3anmcu.

Kaxpas nocnepywolas 3anucb COOAepPXUT MHMOPMaUuio O MOau-
dvKaLuMm HACTPOEYHbIX NapaMeTPOB:

1-9 cTpoka — 0603HaYeHne MoaNULIMPYEMOro napameTpa U ero 3Ha-
YyeHune 10 U3MEHEHNS;

2-91 CTpOKa — BpeMsi 1 AaTy MoanduKauuu;

3-9 cTpoka — 0603HaYeHe MoaMUUMPYEMOro napaMmeTpa U ero HoBoe
3Ha4eHue.

Mpn mogudukaumm npubopHOro BpEMEHM W/MnM OaTtbl nepsas
CTpOKa 3anncu coaepxuT TekcT: Bpemsa nameHeHo.
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3anucu XXypHana AencTBui onepartopa, Kak U 3Ha4YeHNs apxXmBupy-
€MbIX NMapaMeTpPoB, XPaHATCA B 3HEProHe3aBMCMMOM NaMATU U coxpa-
HAIOTCS JaxXe B criydae OTKMOYEHUs anekTponutaHusa npubopa. Name-
HeHVe u/unu ypaneHve OTAESNbHbIX 3anucen XypHana OenCTBUK He-
BO3MOXKHO.

1.5.4. Pukcaumsa HewTaTHbIX CUTyaLUn

1.5.4.1. B TennosbluMcnuTene Ans Kaxgow TennocucteMbl npeaycmoTpeHa
BO3MOXHOCTb 3agaBaTtbh 40 4-X yCrnoBun pukcaumm (KpUTepmEB OLIEHKN)
HanMunsa HewTaTHbIX CUTyauMh W COOTBETCTBEHHO peakuurm Ha ux
Hanuyue.

Mog HewTaTHOW cuUTyaumen (HewTaTHbIM PEXUMOM TennocucTe-
Mbl) MOHUMAETCHA CUTyauns, NpuM KOTOPOK OBHapyXMBaeTca HECOOTBET-
CTBME 3HA4YeHUN U3MepAeMbIX MapamMeTpoB HOPMAaNbHOMY pPeXxumy
PYHKLMOHNPOBAHNSA TENSTOCUCTEMBI.

HewTaTHble cuTyauun, BO3HMUKawWMe B paboTe TennocucTem,
dukcmpytotea B TB Tonbko B pexxume PABOTA npu BbINOSTHEHUN YCIO-
BuA (kputepusa) Hannumsa HC, 3agaHHoro B Buge oopmynbl.

Ycnosue gnsa HewTaTHou cutyaumm HCO 3anncaHo B namsatn TB B
Bnae opmyrbl 1 BBOAUTCS NpU HEOBXOANMOCTH:

Qnp < Qo6 < Qnp - Knp,

roe: Qnp, Qo6 — pacxog TensioHocuTenst B NpAMOM K obpaTHOM
TpybonpoBoae COOTBETCTBEHHO;

Knp — koadhdULUMEHT npeBbILIEHNA pacxoga B obpaTHOM Tpybo-
npoBoae.

3HaueHne koapdumumnenTa Knp moxeTt ObiTb 3agaHO B AnanasoHe
ot 1,00 no 1,10 ¢ warom 0,01.

CTpykTypa M BO3MOXHblE 3HA4YeHUsI YneHoB OpMyrbl ONA He-
wratHbIXx cutyauun HC1-HC3, 3agaBaemMble nporpamMHO, NpuBeaeHb!
Ha puc.3.

Ons crnyyasi CyMMbl UN pasHOCTY YMCIIOBOE 3HaYeHWe NocneaHero
yrieHa opMyrbl UMeeT pa3MepHOCTb OLIeHMBAEMOro napamMeTpa.

[onyckaeTca ona ogHoro napameTpa 3afaBaTb pasHble KpuTepuu
HC un B pasHbix Tennocuctemax. OgHako npu 3toMm B pasHbix HC He
OOIMKHbI  NepekpbiBaTbCA AManasoHbl 3HAYeHWW 3TOro napameTpa,
onpeaensieMble 3agaHHbIM B KPUTEPUM HEPABEHCTBOM.
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X> X+ X, XXXX

]
He 3apaHo, Qm t,P [

., 6
>
/

<,
OTCYTCTBYET 3HaK W NepBbIA YNeH, + —, X,
0...999 999,99

Puc.3. CTpyKktypa U BO3MOXHble 3Ha4YeHUA 4neHoB hopMyrnbl KpUTepues
OLIeHKM Hanuuus HewTaTHbIX cutyaumn HC1-HC3.

lMpoBepka TENnoOBbIMUCAUTENEM HaNMUuMs HELTaTHOW CUTyauun
npousBoguTcsa HaumHasa ¢ kputepmna HCO n ganee HC3 —» HC2 — HCA1.

1.5.4.2. Tllpn BbINOAHEHMN YCMOBUA  (PUKCAUUM  HewTaTHOM  CUTyauuu
BbINOSIHAETCA [OeucTBue, 3ajaHHOe BWMAOM peakunn Ha [OaHHYK
HeWTaTHY0 CUTyauuilo, N B CINOBE COCTOSIHUS Ha COOTBETCTBYIOLLEM
3HaKomecTe oTobpaxaeTcsa COOTBETCTBYOLWMM 3HaK (Tabn.l.2 4.1l PJ3).

Ecnn dukcaumsa HewtatHom cutyauum HCO 3apgaHna, TO npu ee
BO3HUKHOBEHUWN 3HA4YeHWe pacxoda B nNpsAMOM M obpaTtHom Tpybonpo-
BoZe onpeaendeTcs no dpopmyne

Q = (Qnp + Qo06)/2.
Peakuus Ha Hanuumne HewTaTHbIX cutyaumn HC1-HC3 3agaetcs B
BUAE OL4HOMo U3 ABYX LENCTBUN:

- NpUCBanBaHUs OLEHMBAEMOMY MapamMeTpy KOHKPETHOro 3HaYeHus unm
onpeaeneHHon 3aBMCUMOCTM OT APYroro aHanorMyHoro napameTtpa B
Buage oopmyribl, CTPYKTypa U BO3MOXHbIE 3HAYEHUSI YSIEHOB KOTOPOM
npueeaeHbl Ha puc.4;

- NpekpalleHunsa HakonneHmss m, V n W (Mpocton cuctemsl).

OX=0X + XXX

MpocTton cuctembl, Qm,t, P

0,1,...,6

<, >

OTCYTCTBYET 3HAK W NEepBbIN YNeH , +,-, %, /
0...999 999,99

Puc.4. Ctpyktypa u BO3MOXHble 3Ha4eHUA YneHOB hopMynbl peakuun Ha
HeLITaTHYI0 CUTyaLuIo.
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[na cnydas cymMmbl UNK pa3HOCTM pasMepHOCTb YMCIIOBOrO YneHa
dopMynbl COOTBETCTBYET pa3MEpPHOCTW MapamMeTpa, YyKa3aHHOro B

doopmyrne.
Ecnn B kayecTBe peakuum Ha Hee 3afaHo npucesanBaHue, To:

- BbINOJIHAETCS onepauusi NpucBanBaHns, HasHa4yeHHas B hopmyrne pe-

aKuuK;

- NnpogorkaeTcs HakonneHne W, m, V, THap;

- BKNoyaeTca cyetynk THeX.

Ecnun B KayecTBe peakunm Ha HewTaTHYHO cuTyaumto 3agaHo lMpo-
CTOW CUCTEMbI, TO:

- NpekpaLllaeTca HakonneHne W, m, V, THap;

- BKMovarTcsa cyetynkn THeX n Tnp.

MPUMEYAHWE. MNpun 3agaHHbIX ycnosuun un peakumm Ha HC, nwve-
OLKMX BUA

YX Qmn < QMuun.1
PX Qmn = QMmun.2,

N HYNEeBOM W3MEPEHHOM 3Ha4yeHUU pacxofa, COOTBETCTBYIOLLErO
P, HewTaTHaa cuTyauusi He (PUKCUMpYyeTCs, a 3HayYeHue pacxoda B
AAHHOM KaHane obHynseTcs.

QMuwni.1, QMuun2 — HA3HAYEHHbIE MUHMUMATSIbHbIE 3HAYEHUS PacXo-
aa.

1.5.5. YpoBHM fOoCTyna

1.5.5.1.

YnpasneHne paboton TB B pasnuyHbiX pexumax MOoXeT
OCYLLIECTBMATLCA C KraBnaTypbl, 1 OPraHM3oBaHO C MOMOLLbI CUCTEMDBI
MEHIO U OKOH MHOUKAaLMK pa3HOro YpoBHSA, 0ToOpaXaeMblx Ha gucnree.
Cxema cuCTeMbl OpraHvM3aumm yrnpasrieHus U nHaukaumm npusegeHa B
MpunoxeHun b 4.1l P3.

[na ynpaeBneHuna paboTtor TB BO3MOXHO TakKe MCMNOSb30BaHUE
nepcoHanbHOro KommnbkoTepa, noAaknovaemMoro no mHrepdencam RS-
232 (RS-485), Ethernet.

B TennoBbluMcnMTENEe NpeaycMOTPEHbl TPU YPOBHSA OOCTyna K
YCTAHOBOYHbIM M KanMbpoBOYHbLIM NapaMeTpam.

YpoBHM OOCTyna OTNMYaTCA COCTAaBOM MHOULMPYEMOW Ha Auc-
nnee uHOpMaLUN, BO3MOXHOCTAMU MO W3MEHEHUIO YCTAHOBOYHbIX,
KanMbpOBOYHbIX NapaMeTpoB ypOBHeEMepa 1 0603HaAYaTCH Kak pexu-
mbl PABOTA, CEPBUC n HACTPOWIKA.

HasHa4deHune pPeXnNMOoB:

- PABOTA — akcnnyaTaunoHHbIA PeXnUM (pexnm nosnb3oBaTtens);
- CEPBUC — pexxum noaroToBKM K aKcnsyaTaumm;
- HACTPOWIKA — pexuM ICTUPOBKI 1 MOBEPKM.

Pexumbl oTnuyaroTca ypoBHEM JOCTyna K MHpopmauun (MHOMLK-
pyemon Ha gucnnee n/unu nepegasaemon no uHtepdencam RS-232 /
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RS-485), Ethernet 1 BO3MOXHOCTAMM MO M3MEHEHUIO YCTAHOBOYHbIX
napameTpoB TEMMOBbLIYUCIINTENS.

HanbonbLumnmy Bo3aMoxHocTAMM obnagaeT pexum HACTPOWIKA. B
3TOM peXumMe UHONLMPYIOTCHA BCe NapamMeTpbl U BO3MOXHa Moandumka-
LUMs BCeX YCTAaHOBOYHbIX NapaMeTpoB. HavMeHbLWnMM BO3MOXHOCTAMM
obnapaet pexum PABOTA.

1.5.5.2. Pexxum PABOTA — 310 pexum akcnnyataumn TB Ha obbekTe.

B pexnme PABOTA nonb3oBaTtenb MMeeT BO3MOXHOCTb NpocMmaT-
puBaTb:

a) wu3MepsieMble 3Ha4YeHWst MapamMeTpoB: pacxoga OObLEMHOro U
MacCoBOro, TemnepaTtypbl, OaBfieHUs, MaccCbl, KOnu4ecTsa TenmnoThl,
TENOBON MOLHOCTM, YaCTOTbl CUrHana Ha UMMyfnbCHOM BXOAE;

0) KOHUrypaunoHHbIE NapameTpbl: HAbOPbl N XapakTEPUCTUKN LaTYNKOB
ANA BCEX «TOYEK» WM3MEepPEeHUs; UHOEKCbl TemnepaTypbl U OaBneHus
(HOMepa «TOYeKk» W3MEpPEHUsl), Has3Ha4yeHHbIX ANns onpegeneHus
SHTanbMMM M NIOTHOCTU BO BCEX pacyeTHbIX «KaHanax»; anropuTMmbl
pacyeTa; KpuTepun 1 BUAblI peakunii Ha HelTaTHble CUTyauun BO BCEX
TennocucTemax;

B) COAEPXXMMOE (4acOBOro M CyTOYHOrO) apXMBOB U XXypHana OencTBumn
oneparopa;

r) napameTpbl QYHKUNOHUpOBaHUSA TB:
- MOKa3aHNsA 4YacoB pearnbHOro BPEMEH!;
- NapameTpbl cBA3M No nHTepdencam RS-232 (RS-485), Ethernet;
- 3Ha4YeHnsa BpeMeHn HapaboTkn 1 NPoCTOS;
- HanMyue OTKa3oB [AaTYMKOB B «TOYKAX», CIIOB COCTOSIHUS «KaHanoB» U
TENNoCUCTEM;
A) nHcopmaumo o npudope:
- TEKYLLMIA PEXMM YNpaBneHns;

- BEepCUn pe3naeHTHOro nporpaMMHOro obecnevennst Ans NaMepuTens u
BblUMCIINTENS;

- 3Ha4YeHMe KOHTPOSbHOWN CyMMbl peangeHTHoro MO ans BbluUCnUTENS.

B pexume PABOTA nonb3oBaTesib UMEET BO3MOXHOCTb NPOU3BO-
ANTb NOACTPONKY MpMBOpPHBLIX 4acoB, yCTaHaBnvMBaTb CETEBOW agpec
TB un ckopocTb pabotbl no uHTepdency RS-232 (RS-485), ceTeBble
agpeca anga pabotbl no uHtepdpenicy Ethernet, a Takke nsameHaTs egu-
HULbI M3MeEpPeHNa Ons oTobpaXkeHus 3HavyeHun O0B6beMHOro pacxona,
KonuyecTtBa TennoTbl U TENSIOBOWN MOLLHOCTN.

1.5.5.3. Pexxum CEPBUC — 310 pexum BBOAA (PYyHKUMOHAmMbHbLIX NapameTpoB
TEennoBblMUCNUTENS B COOTBETCTBMM C BUOAOM KOHTPONMPYyEMbIX
TENIoCUCTEM.

B pexnme CEPBWC pononHUTENbHO (MO OTHOLLEHUIO K Pexumy
PABOTA) BO3MOXHO:

a) npocMaTpumBaTb cogep>XmMmoe MmecA4YHOro apxmea, 3Ha4eHnA SHTanbnnn
N NMNOTHOCTW,
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0) npocmaTpmBaTb U UBMEHATD:

- Habop MCNonb3yeMbIX B «TOYKAX» U3MEPEHUs OaTYMKOB U UX XapaKTe-
PUCTUKN (3HAYEHUA HOMMUHAITbHOW CTaTUYECKOW XapaKTepUCTUKN npe-
obpasoBaHus NT, agnanasoH TOKOBOro BbIXoAa U MakcumanbHoe pabo-
yee pasnenHne [, «koadppmuneHT npeobpasoBaHna YacTOTHO-
nmMnynscHoro Bxoaa ans NP);

- YCTaHOBJIEHHOE 3Ha4YeHWe nepenaga no BbICOTe Mexay Todkon oTbopa
AaBneHUs 1 MECTOM pa3sMelLleHns Npeobpa3oBaTens AaBneHus:;

- MHOEKCbl TemnepaTypbl U OaBMeHUst OANs onpedeneHust SHTanbnumn u
MAOTHOCTM, OOFOBOPHbIE 3HAYEHMSI MAcCOBOrO pacxona, TeMnepaTypbl
N JaBreHus;

- anropuTMbl pacyeTa Tenna, ycrnosusi (KpUTEPUN OLEHKN) N BUAbI peak-
LW Ha HeluTaTHble CUTyauuu;

- MacwTab eavHUL N3MEPEHUsT TEMNSTIOBOM MOLLHOCTW, KOnuyecTBa Ter-
noTbl U Maccbl (Npy macwTtabe 1:1 ncnonb3yTca eanHNULbI N3MEPEHNUS
MBT, I'x/4 vnn Mkan/y, 'Ok nnm 'kan, T COOTBETCTBEHHO; NpU Mac-
wrabe 1:1000 — eanHunubl namepenus BT, TOx/M wnn Tkan/™, TOx
nnu Tkan; KT COOTBETCTBEHHO);

- MOKa3aHnA 4acoB pealsibHOro BpeMeHN.

1.5.5.4. B pexume HACTPOWKA BO3MOXHO NpocmaTpusaTb BCe napameTpbl
6e3 UCKMYeHus.

B pexume HACTPOWKA pononHutensHo k pexumam PABOTA u
CEPBWC moxeT nponsBoauTbCS:

- NoBepKa TennoBbIYUCTIUTENS, NPU KOTOPOW HOCTUPYHOTCS KaHanbl N3Me-
peHus TemnepaTypbl U AaBneHus nytem BBeAeHust B TB cooTBeTCTBY-
tOLLMX MOMNPAaBOK;

- OYMCTKa apXxMBOB U XXypHana AeNCcTBUi onepatopa, a Takke obHyneHue
WHTerpanbHbIX 3HA4YEHUA Maccbl TEMSIOHOCUTENS U KONMYecTBa Tensno-
Thl;

- BBOJ, 3aBOACKOro Homepa npubopa.

NMPUMEYAHWE. BpemeHa HapaboTKku, NpOCTOSt U HELTaTHbIX CU-
Tyauumn oBHynSTCA NPU OYUCTKE apXUBOB.

1.5.5.5. Pexnm ynpaBneHus 3agaeTca KOMOMHaAUMEN HanNUuns/oTCyTCTBUSA
3aMblKaloWNX MNepeMbldek Ha KOHTaKTHbIX Mapax paspelleHus
mMoandmKauumn  KanmbpoBOYHbIX W PYHKUMOHANbHbLIX MNapamMeTpoB.
MopsaoK YCTaHOBKM pPEXUMOB YrNpaBfeHna ykasaH B pasgene 2.4
HaCTOsILLIero PyKOBOACTBA.

1.5.6. BHelwuHue cBA3MN
1.5.6.1. HTepdencel npmnbopa

MocnepoBaTenbHble UHTepdencol RS-232, RS-485 n uHtepdenc
Ethernet obecneunBaldT BO3MOXHOCTb [OCTyna K W3MEPUTESbHbLIM,
pacyeTHbIM M YCTAaHOBOYHbLIM MapamMeTpaM, BKMw4vas apxusbl. [1pu
3TOM BO3MOXHa MoAMpUKaLMSA yCTaHOBOYHLIX NapamMeTpoB, a Takke C
Luenbl UCNONb30BaHUS B pacdeTax BBOA MO nocrnegoBaTerbHbIM WUH-
Tepcencam TekyLlero 3HadYeHus TemnepaTypbl Ha UCTOYHWKE XONoa-
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Hou BoAbl. [MocnegoBaTtenbHble MHTEPENCHI NoLAePXNBaKOT NPOTOKON
Modbus (RTU Modbus 1 ASCIl Modbus), NpuHATLIN B Ka4ecTBe CTaH-
AapTHoro B npubopax gompmbl «B3JTET».

MocnepoBaTenbHbln MHTEpdenc RS-232 MOXEeT MCNoSb30BaTbhCS
ans:

a) pacneyaTKkm apXmMBHbIX U TEKYLLMX 3HAYEHUN U3MEPSEMbIX NapameTpoB
Ha NpUHTEpe Yyepes nepcoHanbHbIn koMmnbtoTep (MK);

6) cUNTbIBaHNA apXMBOB C MOMOLLbIO apxXMBHOro cumtbiBatens «B3JIET
AC» AC[1B-020;

B) HenocpencTBeHHon ceasu ¢ MK:
- No kabento npu AnMHe NUHUK cBsa3m o 15 m;

- No TenedOHHON NNHWUM C NMOMOLLBID MOAEMa UIK PaauONIMHUKU C MOMO-
b0 pagnoMoaema;

- No NUHUK undposon ceasmn ctaHgapta GSM 900/1800 MI'y, ¢ noMmoLbo
aganTepa cotoBown cesAsn «B3NTET AC» ACCB-030.

[anbHOCTb CBA3K Mo TenieOHHOM NIMHUN, pagnokaHasny u COTOBOM
CBSI3M OMNpeaensieTca xapakTepucTnkamm TenegoHHON NUHUMK, paguno-
KaHana un KaHana coTOBOW CBSI3U COOTBETCTBEHHO.

MocnepoBaTenbHbIN MHTEpdenc RS-485 obecneumBaeT cBs3b MO
kabento B rpynne M3 HeCKONbKNX abOHEHTOB, O4HMM U3 KOTOPbIX MOXET
obiTb MK, npu anuHe nuHnmn ceasm go 1200 m.

MoagkntoyeHne agantepa cotosoun cea3nm ACCB-030 k nHtepdency
OAMHOYHOro Npmnbopa MnNun K IMHUN CBA3KU rpynnbl NpMbopoB AaeT BO3-
MOXHOCTb NepeaaBaTb MHAOPMAaLMIO NO KaHarny COTOBOW CBS3W, B TOM
yucne n B IHTepHerT.

Mcnonb3yst kaHan cOTOBOM CBA3WM, MOXHO Ha 6ase nporpammMHOro
komnnekca «B3JIET Cll» opraHu3oBbiBaTb AUCMNETYEPCKYO CETb Ans
MHOIMMX OOWHOYHBIX U rPynn NPUOOPOB Kak OAHOTUMHBLIX, TaK U pasHo-
TUMNHBIX MO HAa3HAYEHMIO.

CkopocTb obmeHa no uHtepdgencam RS-232 n RS-485 ot 2400 oo
19200 bopg yctaHaBnuBaeTca B npubope.

BHUMAHMUE! He donyckaemcsi oOHO8peMeHHOe MoOKIIro4YeHuUe
u ucnosib3oeaHue uHmepgeticoe RS-232 u RS-485.

WHTepdenc Ethernet ncnonbadyetca ansa obMeHa AaHHbIMU Yepes
WHTepHeT mexay npubopamu fnokanbHON CeTU U yaareHHbIM KOMMbHo-
Tepom (komnbroTepamn). OBMeEH OCyLeCTBNAETCs Yepe3 W3 Jo-
KanbHOW ceTu, umerowmin cobctBeHHbIn (rnobanbHbin) IP-agpec. Mpu
obMeHe [JaHHble ynakoBbIBalOTCA B CTek npotokonos Ethernet / IP /
UDP / TFTP / Modbus. MNMogaepxuBaeTtcsa Takke npotokon ARP (Ether-
net / ARP), koTopbln ncnonb3dyetca ana onpegeneHna MAC-agpeca
yana no IP-agpecy 3anpoca.
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1.5.6.2.

1.5.6.3.

MMnynbcHbIA Bbixog MOXeT paboTaTb NMG0O B 4aCTOTHO-UMMYNbCHOM,
NGO B NOrMYECKOM PEXMME.

B 4acTOTHO-MMNYNbCHOM peXxuMme 4YacToTa CriejoBaHUSA UMNYNbCOB
nponopuMoHarnbHa 3Ha4YeHuo BbIOpaHHOrO napameTpa B AnanasoHe
31-3000 Ny. CkBaXXHOCTb MMMYNbCOB paBHa 2.

B nornyeckom pexunme curHasn Ha BbiXoge U3MeHAeT CBOe COCTOA-
HWe Nno 3agaHHbIM YCITOBUAM.

OkoHeuYHbIN Kackag cxembl UMMyribcHOro Bbixoda (puc.[.2 y.ll PJ)
ranbBaHUYeCKN pasBsi3aaH OT OCHOBHOW CXeMbl C MOMOLLbIO OnTonapsbl.
PaboTa BbIXOQHOrO Kackaga BO3MOXHA MpU NUTaHWUM NGO OT BHYTPEH-
Hero (akTMBHbIA pexum), NM6O OT BHELLUHEro (NacCUBHbLIA PEXMM) UC-
TOYHUMKA NuTaHus. [oaknioyYeHne BbIXOAHOrO Kackaga K BHYTPEHHeMy
ranbBaHUYeCKN pasBA3aHHOMY UCTOYHWUKY NUTaHusa + 5 B ocywecTsns-
eTCca nyTeM 3aMblkaHuUs MepeMbldKaMu KOHTaKTHbIX nap J1 un J2
(pnc.A.3 u.ll P3) Ha mogyne RS-232/RS-485/vuMnynbCHbIA  BbIXOA,
YyCTaHOBIIEHHOM B MOAYrb BTOPUYHOro npeobpasosBaTtens.

BHelHee HanpspkeHue, NogaBaeMoe Ha MMMYNbCHbIA BbIXOA, He
AOJDKHO npeBblwaTbh + 24 B, TOK Harpysku He [OrmKeH ObiTb 6onee
50 MA.

L‘|aCTOTHO-VIMI'IyJ'IbCHI:ule BXOObl npegHa3Ha4eHbl OJ14 NoAKIMto4YeHUA MNP
pas3findyHbiX TUNOB C 4YaCTOTHO-UMNYJIbCHbIM BbIXO4OM. KoHCTaHTbI

npeobpasoBaHus YaCTOTHO-UMMNYbCHbIX BXOA0B MoryT
ycTaHaBnmBaTtbesa B npegenax 0,01...2000 nmn/n ¢ warom 0,01 umn/n.
dopmyna ans onpegeneHus 3Ha4YeHus KoahpuumeHTa

npeobpasoBaHMa 4YaCTOTHO-UMMYNbCHOMO Bxoga TB npuBegeHa B
MpunoxeHun E 4.1l P3.

BxogHon kackag (puc.[.3 4.ll PQ) moxeT paboTaTb B ABYX pexu-
Max, 3agaBaeMblX C NMOMOLLbI KOHTAKTHbIX nap J1-J12 Ha mopyne
kommyTaumm (puc.A.7 4.1l PJ):

B aKTUBHOM pEXMME YaCTOTHO-UMMNYSbCHbIE BXOAbl MUTAKOTCA OT BHYT-
PEHHEro ranbBaHUYECKM Pa3BSA3aHHONO WCTOYHMKA HanpsbkeHusa +5 B
(KOHTaKTHblE Napbl 3aMKHYTbl NepemMbldykamn). B aToM pexnme Ha BXoA
AOJDKHbI nogaBaTbCA NMOO MMNYIbCbl HAMNPSXKEeHUs C napameTpamu:
nornyeckmn Honb — 0...1,0 B, nornyeckasa egnuunya — 2,0...5,0 B, nnbo
3aMblkaHne/paspbliB  MEXAaHUYECKNX KOHTAKTOB. [lpuyem conpoTusne-
HWe BHELWHen Luenn nNpu 3aMKHYTOM COCTOSIHUM MEXaHUYECKUX KOHTakK-
TOB He AomkHO npeBbiwaTtb 100 Owm;

B MACCMBHOM pexmnme (KOHTaKTHble napbl pa3oMKHYTbI) Ha BXO4 OOSXK-
Hbl NogaBaTbCs MMMYNbCbl TOKA C napaMmeTpamu: forM4yeckum HomMb —
0...0,2 MA, nornyeckasa egmHunua — 0,5...20 MA. B aTom pexnme 3ambl-
KaHUA MEeXaHMYEeCKMX KOHTaKToB ©e3 nuTaHus noacynTbiBaTbCcA He Oy-
AyT.

Mpn NoaKMOYEHUM K YACTOTHO-UMMNYNbCHLIM BXO4aM AOSKHa CO-
onogaTbCs NOMSPHOCTb B COOTBETCTBUM C MAPKMPOBKOW Ha neyvyaTHoOn

nnaTte, a YactoTa CriegoBaHUsA MMMNYNbCOB Ha BXOAE OOMMKHA ObiTb He
oonee 2500 Iy,
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BHUMAHWE! HanpsixeHue Ha 4aCmOMHO-UMMYJIbCHbIX 8XO-
dax He QO/mKHO npesbiwamsb 5,5 B!

1.5.6.4. Jlormyeckmn Bxog DIR1 npegHasHadeH Ans npuema curHana
HanpaBlieHMs1 MOTOKa OT NpeobpasoBaTens pacxoaa.

[MporpaMMHO NOrMYECKUin BXOA4 MOXET ObiTb NMMOO OTKIIKOYEH, NMBO
BKIMIOYEH M HACTPOEH Ha NMpUEeM CUrHana, UMetoLLLEro BbICOKUIA NI HN3-
KMA aKTUBHbIN ypOBeHb. BkrnoyeHne norndeckoro Bxoga Heobxoammo
ANSA opraHu3auum Tennoyyeta C aBTOMaTMY4eCKOM CMEHOW anroputma
pacyeTa nNpu nepexoae U3 oTONUTENbHONO Ce30Ha B MEXOTOMNUTENbHbIN
n obpartHo.

BHUMAHWE! [Onsa npuema cuz2Hana HanpaesieHUsi rnomoka
exo0d DIR1 ycmaHaenueaemcsi 8 naccueHbIli pexxum pa3mbiKaHU-
eM KoHmakmHsbIx nap J13, J14.

1.5.7. KoHCTpyKUMA

BHewHun Bua Tennosbluucnintena «B3JIET TCPB» ucnonHeHus
TCPB-027 npuBegeH Ha puc.A.1 4.ll P3. Kopnyc TB coctont na tpex
NNTBIX U3 artOMUHUEBOTO cnriaBa YacTten (BnoKoB): OCHoBaHUSA — 6rioka
KOMMyTauun, cpeaHen 4yactu — 6rioka nepBuYHOro npeobpasoBatens u
BUIM n nuueson yactn — 6rioka BTOPUYHOro npeobpasoBatens v kna-
BMaTypbl.

BHyTpn 65i0ka KOMMyTauun yCcTaHOBSiEH MOAYfb KOMMyTauuu, C
NMOMOLLBID  KOTOPOrO  OCYLLUECTBASAETCA  MNOAKMOYEHME  BHELLHMX
YCTPOMWCTB K Tennosblducnutento. Ha HwxkHen naHenn 6noka KommyTa-
UMM pacnonoxeHbl: pasbeM UHTepdenca RS-232, repmoBBoabl AN
kabens nutaHus, curHanbHbix kabenewn MNP, MT n N[, a Takke BHELWHUX
YCTPOWNCTB, nogkrntovaemMblx K TB. Ha 3agHen CTeHKke HaxoaaTca oTeBep-
CTUS ONSA YCTaHOBKM KPOHLITENHOB, obecneymnBarowmx kpenneHme TB kK
DIN-perike Ha ob6bekTe akcnnyaTtaumm (puc.A.8 u.ll PJ).

Bnok nepsuyHoro npeobpasoBaTens coaepXnT Moayrb NepBUYHO-
ro npeobpasoBatens M BCTPOEHHbLIA WUCTOYHUK NMUTaHuSA. Ha HuxHen
naHenu kopnyca 6noka M n BUIN pacnonoxeHa knemma 3aluTHOro
3a3eMreHus.

Bnok BTOpuyHOro npeobpasoBartenia cogepXmnt Moaynb BTOPUYHO-
ro npeobpasoBatens. Ha nuuesor naHenu 6rnoka BTOPUYHOro npeob-
pasoBaTens Haxogatca XKW u knasumatypa. KK obecneymsaeT Bbl-
BOL YeTblpex CTPOoK andasuUTHO-UMdpoBon nHdopmaummn npm 20 cnmm-
BoNlax B CTpoke. [epnoa obHoBREHUs Tekylen nHdopmauumn Ha XK
cocTtaBnseT 2 c¢. PaspsgHoCcTb uHOMKauMM napamMeTpoB Ha Aucrinee
TennoBblYMCNUTENS NpuBedeHa B Tadbn.B.1 yv.1l P3.

Mogaynb BTOpU4HOro npeobpasoBaTens COAEePXMUT CroT (pasbem),
B KOTOpPbIA YCTAHOBSIEH YHUMPULMPOBAHHbLIA MOOYNb BHELUHUX CBA3EN
(nocnepoBatenbHbIX UHTEpdencoB RS-232 n RS-485 1 MMmnynbCHOro
BbIX04a), CHabXEHHbIN KOHTAKTHbIMW NapamMu OS1 YCTaHOBKM peXxnma
paboTbl TB n pexvnma paboTbl OKOHEYHOro Kackaga WUMMYnbCHOro Bbl-
Xo4a W pasbemMamu Ana NoakniyeHus kabenenm CBA3M C BHELLUHUMMMU
YyCTPOMCTBaAMM.
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Ha moayne BTOpu4yHOro npeobpasoBaTensi Takke npeaycMoTpeH
CNOT paclUMpeHns Ana yCTaHOBKW MO 3aka3y AOMOMHUTENbHO MOoAyns
Ethernet.

Bnok nepenyHoro npeobpasoBaTens COBMECTHO C GIIOKOM BTOpPUY-
Horo npeobpasoBaTens, CoeanHsEMbIE 3MEKTPUYECKN MHOTOXUITbHbLIM
LWNEeNdOM N KOHCTPYKTMBHO BUHTAMWM CO CTOPOHbI Orioka nmepBUYHOrO
npeobpasoBartens, cocTaBnalT cybbnok obpaboTkM gaHHbIX. B cBoto
odyepedb cyb66nok 006paboTkMm [aHHbIX coeauHsieTcs wrnendamu co
CTOPOHbI 3aHEN CTEHKM M BUHTaMW CO CTOPOHbI NMLEBOW MaHenu ¢
6r1oKoM KOMMyTauMK, 06pasys TENNOBLIYUCIINTENb.

1.6. MapkupoBKa n nnomoéupoBaHue

1.6.1. MapkupoBka Ha nuueBon naHenun TB cogepxut ero ob6o3HayeHne u
HanMeHoBaHWe, TOBaApPHbIA 3HaK MPeanpuUATUA-U3roTOBUTENSH, 3HaK
yTBEpPXAEHUS TUNa cpeacTea nuaMmepeHuns. 3aBogckon HOMep ykasaH Ha
Wnnbanke, 3akpensieHHoM Ha kopnyce TB.

TennosblMUCNUTENN, NpegHa3HaAYeHHbIe A9 NOCTaBKM Ha OO BHEKTbI
NCNonb30BaHMst aTOMHON 3HEPIrn, AOMNOSTHUTENBHO MapKnpyroTca 06o-
3HavyeHnem AC-6 Ha nuueBon nNaHenu.

1.6.2. MNocne noBepkn NIOMOUPYETCA KOMNMAYOK, 3aKPbIBAKOLLNA KOHTAKTHYHO
napy J3 paspeleHus mogudukaumm kanmbpoBoYvHbIX NnapameTpoB TB,
a Takke OAWH U3 BMHTOB, CKpennstowmx cydbnok obpaboTkm AaHHbIX
(pnc.A.10 y.ll P3). Ona sawmtbl OT HECaHKUMOHUPOBAHHOIO JOCTyrna
npy TPaHCMOPTUPOBKE W XpaHeHun MoryT nnombupoBaTbCca [ABa
COeANHUTENbBHbIX BMHTa co CTOPOHbI nmueBou naHenm
TennosbluucnuTens (puc.A.1 u.ll PJ).

1.6.3. [locne MoOHTaxa W npoBepkn (PyHKUMOHMpoOBaHMS TB Ha obbekTe
MOXEeT ObITb ONMOMOGUPOBaH KONNAYOoK, 3aKpbIBAKOLLUA KOHTAKTHYHO Na-
py J4 paspelweHus mogumdpumkaumm pyHKUMoHanbHbIX napameTtpos TB
(pnc.A.10 u.ll PJ).

1.6.4. na 3awuTbl OT HECaHKLMOHMPOBAHHOIO AOCTyna npu akcnnyaTtauuu
MOryT ObITb ONSIOMBUPOBaHbLI ABa COEANHUTENBbHbLIX BUHTA CO CTOPOHDI
nnueson naHenu (puc.A.1 4.ll PJ).
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2. ICNOJNb30OBAHUE MO HASHAYEHUIO

2.1. AkcnnyaTauyMoHHbIe OorpaHu4yeHus

2.1.1.

2.1.2.

2.1.3.

2.1.4.

oKcnnyaTtaums  TENNOBLIYMCIIMTENA  LOSPKHA MNPOM3BOAUTLCA B
YCIOBUSIX BO3ENCTBYIOLNX (PaKTOPOB, He NPeBbILLALLMX OMYCTUMBIX
3Ha4YeHU, OroBopeHHbIX B 1.1.2.5.

HeobxooumMocCTb  3alMTHOrO  3a3eMrieHus  onpegensdeTtca B
cooTBeTCTBUM C TpeboBaHnamn masbl 1.7 «[lpaBun yctponcTea
9NEKTPOYCTAHOBOK» B 3aBUCUMOCTW OT HamnpsbkeHUs NuUTaHus W
yCrnoBui pasmeLleHnsa npnbopa.

MonHuesawmta obbekta pasmelieHuss npubopa, BbINOMAHEHHAA B

COOTBETCTBUM C «MIHCTpYyKLUMEN MO YCTPOMNCTBY MOJSTHUE3ALLMTDI 30aHUN,
COOPYXXEHUA W MNPOMbILWSIEHHbIX KOMMYHUKauun» CO153-34.21.122-
2003 (ytBepxageHHon [lpukazom MwuHaHepro Poccum Ne280 ot
30.06.2003 r.) npepoxpaHsaeT npubop OT BbIXO4a W3 CTPOS Npwu
HanNU4yMM MOJSTHMEBbIX Pa3psAoB.

TpeGoBaHUs K YCrOBMSIM 3KChlyaTauuMum M BblGOpY MecTa MOHTaxa,
npvBedeHHble B HacTosilen 3L, yuuTbiBalOT Haubonee TUMNUYHbIE
dakTopbl, BAUSIOWME HA paboTy TENMOBLIYUCIUTENS.

Ha o6bekTe akcnnyaTaumMm MOryT CyLLeCTBOBaTb UMM BO3HUKHYTb B
npouecce ero aKkcnnyatauum gaktopbl, He nogaallmecs npeasapu-
TENbHOMY NPOrHO3Y, OLEHKE UMK NPOBEepKe, 1 KOTOPblE NPON3BOAUTENb
He MOT y4ecTb npu paspaboTke.

B cnyuyae nposiBneHmst nogobHbix hakTopoB criegayeT HauTu MHoe
MEeCTO 3Kcnsiyatauuu, rae gaHHble (akTopbl OTCYTCTBYIOT UMM HE OKa-
3bIBalOT BNMAHUA Ha paboTy usgenus.
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2.2. Mepbl 6e3onacHoCTHU

2.2.1. K pabote c wusgenuem ponyckaetca oOCnyXxuBawowmUn nepcoHan,
N3yYMBLUNIA SKCMNyaTauMOHHYI0 OKYMEHTaLMIO Ha u3genve.

2.2.2. pn NoarotoBke u3genusi K MCNONb30BaHWMIO LOSMKHbI cobniogaTtbes
«MexoTpacnesble npasuna no  oxpaHe Tpyaa  (Mpasuna
BGe3onacHOCTM) Mpu 3JKChfyaTauum 3neKTpoycTaHoBOK» U «[llpasuna
TEXHMYECKON JKCMyaTaunm 3NeKTpoyCTaHOBOK NoTpebuteneny.

2.2.3.Mpn npoBegeHnn pabotr ¢ TB onacHbiM akTopoMm sBRsieTCA
HanpshkeHue nepemMeHHoOro Toka ¢ AeUCTBYIOWUM 3HaYeHrem 1o 264 B
yactoTtom 50 Iy,

2.2.4.B npouecce paboT nNo MOHTaxy, MNyckoHanagke WM pPEeMOHTY
TENNOBbLIYMCINTENSA 3anpeLlaeTcs WUCMNonb3oBaTb 3ANeKTponpubopsl U
SMNEKTPOUHCTPYMEHTbI 63 MOAKMIYEHNUST UX KOPNYCOB K Marucrpanu
3alUMTHOrO 3a3eMieHusl, a TakKke WCMNofb3oBaTb MNepeyvncrieHHble
YCTPOWCTBA B HEUCMPABHOM COCTOSIHUW.

BHUMAHME! lMeped nodknroyeHuem Kopnyca TB k macucmpa-
Jlu 3aW,umHoO20 3a3emrsieHusl, y6edumbcsi 8 omcymcmeuu Harnpsi-
JKeHus1 Ha Hell.
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2.3. MNoarotoBKa K MCNOJIb30BaHUIO

2.3.1.
2.3.1.1.

NMoaroTtoBka K MOHTaXy

He ponyckaetca pasmelleHne TB B ycroBusax, He COOTBETCTBYHOLLNX
n.1.2.5 HacTosALWEero pykoBoAcTBa No 3Kcnnyatauuu.

2.3.1.2. Npwn BbIGOpe mecTa pa3melleHus TB cnegyeT yuntbiBaThb:
- AnNuHy kabenen ceasn TB-MNP, TB-MNT v TB-MN[;
- HeobxoanmocTb obecneyeHnst ceoboaHoro goctyna kK TB;

HegoMnycTUMOCTb pasmMelleHnst TB BOMM3N UCTOYHMKOB Tenna, Hanpu-
Mep, ropsiumx TpybonpoBOAOB;

- HEOOXOAMMOCTb 3aLLUUTHOro 3a3emneHuns TB;

2.3.1.3.

2.3.2.
2.3.2.1.

2.3.2.2.

2.3.2.3.

He)xenaTenbHOCTb Hanuuusa Kanatowlero Ha TB koHaeHcaTta, nnbo xua-
KOCTU C Npoxoasimnx TpyGonpoBoOAOoB.

OcBelleHne TB HeobsizaTenbHo, T.K. gucnnen TB umeeTt cob-
CTBEHHYH NOACBETKY.

TpaHcnopTupoBka TB K MeCTy MOHTa)ka [OJPKHA OCYLLEeCTBNATbLCA B
3aBoACKON Tape.

Mocne TpaHcnopTupoBkn TB K MecTy ycTaHOBKM npu oTpuuarternb-
HOW TemnepaType W BHECEHUS ero B MNomelleHue C NOSNOXUTENTbHOM
TemnepaTtypoh BO u3bexaHue KoHOeHcauuu Brarm HeobXxoaMMo Bbl-
aepxatb TB B ynakoBke He MeHee 3-X YacoB.

MoHTax TennoBblYMCNUTENA

[na yctaHoBkn TB cnyXaT KPOHLUTEWHbI, C MOMOLLbI KOTOpbIX TB
Kpenutcs Kk DIN-peike.

Mogkntodenuwe MNP, MT, MO k TB nponsBoantbCs B COOTBETCTBUN CO
cxemamu (Mpunoxenune [ 4.1l PO) n pacnonoxeHnem KOMMYTaUNOHHBIX
3NEMEHTOB Ha Moayne kKommyTtauun (puc.A.7 y.ll PJ).

PasgenaHHble ©  0GnyXeHHble KOHLbl CcurHanbHblX kKabenen [1P
NOOKIMOYAKTCA K COOTBETCTBYIOLMM KOHTaKTHbIM Konogkam TB.
Pasgenka v nogknoyeHne akpaHa He TpebyeTcs.

2.3.2.4. KoHubl curHanbHbix kabenen MT nogknoyaloTca K COOTBETCTBYHOLLEN

KOHTakTHOW konoake TB.

Ha He3agencTBOBaHHbIE KOHTAKTHbIE KOJIOAKW, NpeaHasHaYeHHble
ana nogkntoveHna [T, ycTaHaBnMBalTCA NepeMblyYku, CoeauHsiiowmne
KOHTaKTbl ¢ HauMmeHoBaHuAMK curHanos LEADXxA, LEADxB un SHIELDx
(puc.A.7 4.ll P3), nubo Tonbko LEADXA n LEADXB, ecnu opraHnsoBa-
HO aBTOMAaTMYECKOE MepeknioyYeHne anropuTMoB B OTONUTENbHbLIN /
MeXoTonuTenbHbIN ce30H (Mpunoxexne X y.ll PJ).

2.3.2.5. Onektpnyeckoe noakntoyeHne ML c¢ BbixogHbiM TokomM 4-20 MA no

ABYXMPOBOAHON CXemMe COeANHEHUS, NPOM3BOANTCHA B COOTBETCTBUM CO
cxemon nogknodenns (puc. .1 4.1l PJ).

He ponyckaetca coeguHeHne akpaHa kabens csssu MNO-TB ¢ kop-
nycom 1.
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2.3.2.6.

2.3.2.7.

Ona  3awmtbl OT MEeXaHU4eCKMX MOBPEXOEHUA pPEeKOMeHAyeTcs
curHanbHble Kabenu pasmewats B Tpybax, pykaBax wnu kopobax
(MeTannuyeckux, nnacTMaccoBbix 1 T.4.). [Jlonyckaetca B ogHon Tpybe
(pykaBe, kopobe) pasmelLaTtb HECKOSbKO CUrHanNbHbIX kKabenewn.

CurHanbHble kabernu, ecrniv OHU MPOMOXeHbl HE B MeTarnMyeckon
Tpybe, pykaBe unm kopobe, He pekomeHAyeTCsa NpoknaabiBaTb Gnvxe
30 cm oT cunosbix kabenen gpyroro obopyagoBaHus. [lonyckaetcsa ne-
pecekaTb Ux nog yrnom 90°.

HE OOMYCKAETCA kpenutb kabenu k TpybonpoBoay C TEMMOHO-
cuTenem.

[na kpennenus kabenen cBA3n okono TB MoXxHO ucnonb3oBaTtb
MOHTa)KHble ckoObl 3 komnsiekTa nocrtasku (puc.A.9 u.ll PJ).

3awunTHoe 3asemMrneHve, a Takke 3aseMnsiollee YCTPOMCTBO AOMKHbI
yooBneTBopsaTb TpeboBaHnam MY3S. Bo nsbexaHme otkasa npubopa He
AonyckaeTcsl B KayecTBe 3alUTHOrO 3a3eMSIeHUsi UCNosib30oBaTb
CUCTEMY 3a3EeMITEHUS MOJTHNE3ALLNTDI.

3azeMnALLMIA NPOBOAHMK, COEAVHSAIOLIMMN KNEMMY 3aLLMTHOIO 3a-
3eMneHna npubopa c 3a3eMMALWMM YCTPOMCTBOM U BbINOMHAEMbIN
MeOHbIM NPOBOAOM 6€3 MexaHW4YecKoW 3aLluThbl, AOMKHbI UMEeTb ceve-
HUe He MeHee 4 MM?2.

2.3.3. BBoa B akcnnyartauuio

2.3.3.1. NyckoHanago4Hble paboThbl npounsBoasTcs coTpyaHMKamu

cneunannavpoBaHHbIX OpraHu3auui, npowegwMm obyyeHne Ha
npeanpuaTUM-U3roToBUTENE W MNOMyYMBLUMMK cepTuUdmkaT Ha npaBo
npoBedeHWss [OaHHOro Buaa paboT, nuMbo npeacTraBUTENSIMU
npeanpuATUA-U3roToBUTENS.

2.3.3.2. epen BBOOOM B 3KCnyaTauuo NponsBecTn KOHpurypmposaHue TB:

- BBECTU anroputMmbl pacyeTta, hopMyrbl KpUTEPUEB U peakuuin Ha He-

LUTaTHbIE CUTyaumnn PYHKLUMOHNPOBAHMS;

- OTKPbITb HeobOxoauMble KaHasbl pacxona, teMrnepartypbl U OaBrieHUd,

YCTaHOBUTb 3HA4YeHUsi NapamMeTpoB PYHKLMOHNPOBAHNSA, COOTBETCTBY-
towme noagkntodaemsim MNP, MNT n MNA;

- BbINOJIHUTL NPOYNE HEOOXOAMMbIE HACTPOWKN.

Mo okoH4YaHUnM — onnombupoBaTtb TB B cooTBeTCTBUM C I[.

2.3.3.3. lNpwn nogrotoeke U3genus K MCNoNb30BaHMIO LOMKHO ObiTb NPOBEPEHO:

- npaBunbHoCTb yctaHoBku MNP, MT v N[ B cooTBETCTBUN C BbIGPAHHBIM

anroputMom pabotbl TB. CooTBeTcTBME npeobpasoBaTenias Homepy
TOYKM U3MEPEHUs LaHHOro napamMeTpa MOXHO NPOBEPUTL MO MOLKITHO-
YEHUI0 K COOTBETCTBYIOLLEMY INIEMEHTY KOMMYTaLMM Ha MoAayne KOMm-
MyTauumn TB;

- NoAKMYEHNe AONONHUTENBHOrO 060pyAoBaHMS (KOMMbOTEPA, MoAeMa

W T.0.) B COOTBETCTBUM C BbIOPaHHON CXEMON.

2.3.3.4. Tennosbiumncnutens «B3JIET TCPB» npu nepBoM BKAYEHUN WNn

nocrne ANUTENbHOrO nepepbiBa B paboTe roToB K aKchnyatauuu (npw
OTCYTCTBUM OTKA30B M HELUTaTHbIX CUTyauuii B cucTemax) nocre:
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- MOSIHOTO MpPEKpaLLeHMs ANHAMUYECKUX TMOPAaBINYECKMX NMPOLECCOB B
TpybonpoBoae, CBA3aHHbIX C perynMpoBaHMeM NoToka TEMNsIoOHOCUTENS
(paboTbl Ha TpybonpoBoAe CO CAMBOM TEMNSIOHOCUTENS, NepekpbiThe
NoTOKa TENSIOHOCUTENS U T.N.);

- 30-MWUHYTHOW MPOMbIBKMA 3SIEKTPOMarHUTHbIX 1P NOTOKOM >XMAKOCTU
(ans obecneveHnsa yctonumsomn paboThbl);

- 30-MMHYTHOro Nporpesa pacxo4OMepOoB.

2.3.3.5.NMpn HeobGxogmmocTn oTnpaBkm TB B NOBEpPKY WNN  PEMOHT
HeobxoaMMo:

- OTKNIOYNTL NuTanne TB;

- OTBUHTUTb LLUECTb BMHTOB Ha nuueBoun naHenn TB n oTcoeauHuTb cyb-
6nok 06paboTKn JaHHbIX OT 6riIoKka KOMMyTaLWK;

- OTCOEANHUTL Kabenu, NoAaKNtYeHHble K cyb6noky obpaboTkn gaHHbIX
CO CTOPOHbI 3aHEN CTEHKN;

- ynakoBaTtb cy66n0k 06paboTkmn gaHHbIX ANs TPAHCNOPTUPOBKM.
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2.4. YnpaBneHue TennoBblYMCIUTENEM

2.4.1. Cncrema HAnKaUumn

2.4.1.1. Ona ynpaBnenus TB uncnonb3yeTcd MHOroypoBHeBasi CUCTEMA MEHHO,
COCTOSILLAA M3 OCHOBHOIO MEHI0, NOAMEHIO, KOMaHA4 WU napameTpos,
HaMMEHOBAHUS KOTOPbIX CrpynnupoBaHbl B  KOSbLEBbIE  CMMUCKMW.
OcHoBHOE MeHI UMeeT HeuaMeHHbI cocTaB. CocTaB U CTPyKTypa
NOAMEHIO ONpefensoTCs PEXUMOM YNpaBieHus, B KOTOPOM HaxoauTcs
TB (Mpunoxexwne b 4.1l P3).

2.4.1.2. Pexum ynpaBrneHust 3agaetcd KoMOuHauuen Hanuuus / oTcyTCTBUSA
3aMblkaHUA C MOMOLLbIO MepeMbldeKk ABYX KOHTaKTHbIX nap J3 un J4,
pacnonoXeHHblX Ha cybbnoke obpaboTkm faHHbIX (puc.A.2 4.ll PJ).
CooTBeTCTBME KOMOUHALMA pexumMam YyrnpasreHua MnpuBedeHO B
Tabn.5, roe «+» — HanMune 3amblKaHWS KOHTAKTHOM napbl, a «-» —
OTCYTCTBME 3aMblKaHUS.

3amblkaHWe KOHTaKTHOW napbl J3 paspelsaet moaumdukaumio Ka-
NMBPOBOYHBIX NapaMeTpoB, KOHTAKTHOW napbl J4 — (PYHKUMOHASbHbIX
napameTpoB TEMMOBbIYUCIINTENS.

Tabnuua 5
KoHTakTHag napa

Pexum ynpasneHuns 13 32 HasHauyeHune pexnma
PABOTA - - OKcnyaTauMoHHbI PEXNM

CEPBUC i + Pexnm nogrotoBku

K aKkcnnyaTaumm
HACTPOWIKA + ) Pexunm 1ocTMpoBKu
N NOBEPKM

2.4.1.3. [Onsa obecneyeHus BblbOpa MNyHKTA MEHIO, WU3MEHEHUSI 3HaYEeHUs
HacTpoeyHoro napameTpa, NMbo dopMyrbl, UCNOMb3YeTCA Kypcop.
Mecto pacnonoxeHns u dopma Kypcopa 3aBUCAT OT COCTOSIHUA
YCTAHOBIIEHHOIO PSOOM C KypCOPOM HavMEHOBAaHUS MyHKTa MEHI0 U
BMAa MHGOpMaLUnmn, MHOMUMpPyeMon Ha gucnree.

Mpun oToGpaxxeHUn Ha AUcnee MEHK KypCcop HEMOABMXKHO pacro-
naraeTcsl B cepeavHe NeBOW rpaHuubl UHOULMPYEMOrO OKHa U UMeeT
BUA:

- ecrm MYHKT MEHI0 aKTUBEH (BO3MOXEH nepexop K NOAMEHI0);

- @ , €CINN NMYHKT MEeHI0 He aKTuBEeH (HeBO3MO)KeH nepexona K I'IOD,MeHI-O).

Mpn oToGpaxkeHUW Ha AOucnnee YUCMEeHHOro WM CUMBOSbHOIO
3HayeHNsl HacTpOeYHoro napameTtpa, nNMbo PopMyrbl, Kypcop pacno-

NnaraeTca y HUXHEN rpaHunubl MHOMLUMPYEMOIo OKHa U MMeeT BU[ A .
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24.1.4.

24.1.5.

OpOHoOBpPEMEHHO Ha auchnee MOXeT uMHOuuMpoBaTbCsi He Gonee 3-x
HaMMeHOBaHWIA MYHKTOB MeH. [ns Bblbopa OAHOMO W3 MYHKTOB
Npou3BOANTCS MPOKPYTKA CMUCKa BBEPX WAM BHWU3 MNpy  MOMOLLMU
COOTBETCTBYIOLLMX KMaBUL YynpaBrieHnsi. BblOpaHHbIA MNYHKT MEHH0

AOJTKEH ObITb YCTAHOBIEH B OQHOM CTPOKE C KYpCOPOM > (.).

Mpy nepemeLlleHMn No MEHI U MOAMEHIO MPOUCXOAUT 3anoOMUHAHWE
nocneaoBaTenbHOCTU  BbIOMpPaeMbIX HauUMEHOBAHWIM  MYHKTOB, YTO
obecneunBaeT yao6CTBO HaBMraumm rno yxxe NponaeHHOMY MapLupyTy.

2.4.2. YnpaBneHue ¢ KnaBmaTypbl
2.4.2.1. Knasuatypa

KnaBsnatypa TB coCcTOUT U3 WeCTM KHOMNOK, Ha3Ha4yeHne n oboaHa-
YeHue KOTopbIX NpMBeAeHb! B Tabsn.6.

Knaeunatypa obecneumBaeT BO3MOXXHOCTb:

- onepaTUBHOIO yrpasneHna nHaukaumen Ha gucnnee XKU;
- BBOJa YCTaHOBOYHOM MHGbOpMaLnu;
- MPOCMOTPa apXmMBOB 1 XypHana geCTBUIN onepaTtopa.

2.4.2.2. [epemelteHne No MeHKO

rlpVISHaKOM HaxoxgeHunda B OAHOM N3 MEHI0 ABNdeTcA Hann4me He-

MOABWXHOIO Kypcopa (B Buae » vnu ®) 5 cepenmHe NeBoil rpaHNLbI
MHOMUMPYEMOrO OKHa. [ns nepexoga B MEHK BEPXHErO WINN HUXKHEro
YypOBHS, NMM6G0 AN BXOoAa B OKHO MHAMKAUMK (BBoAA) napameTpa Heob-

XOOANUMO KHOMKaMu , YCTaHOBUTb HAMMEHOBAHWE MYHKTa MEHHO
(komaHgbl) B o4HY CTPOKY C KypcopoM. Ecnm npu atom Kypcop Oyget

umetb Bug P>, To ans pa6oTbl ¢ BbIGPAHHBIM MYHKTOM MEHI HeobXo-
AVMO HaXaTb KHOMKY a BosBpaT B npeablayllee okHO nHAnKauum (K

npeablayLiemMy MeEHH0) OCYLLEeCTBMAETCA MOocrne HakaTuUs KHOMKU B
nnbo nocrne BBOAa 3HaYeHUs NnapameTpa.

Ons nameHeHna B nugmuupyemom meHio Touka x, Kanan x, Ten-
fiocuctema X HoMepa TOYKWU, KaHana Unu TeNOCUCTEMbI UCMONb3YHOT-

CA KHOIMKN , .

2.4.2.3. BBog 3Ha4yeHuin yCTaHOBOYHbIX NapamMeTpoB

rlpI/I3HaKOM HaxOXOEeHUs1 B OKHe BBOAA 3HAYeHui YCTaHOBOYHbIX

napamMeTpoB SIBMISIETCA Hanuyue Kypcopa B Buae A, pacnonaratoLe-
rocsl noJ BBOAUMbIM 3HAYEHMEM.

BBognmoe 3HavyeHne MoxeT ObiTb NMMOO CUMBOMBbHBIM, NIMOO YUC-
noBbIM. I3aMeHeHne 3Ha4YeHUs1 BbINOMHAETCA C MOMOLLbIO KHOMOK ,

nnbo nocpencTBom BbIbOpa M3 MMEKLWErocsa cnucka, nubo nytem
MOCTENEHHOro YBennyeHns (yMeHbLUEHNS) 3Ha4YEeHUS.
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lNocTeneHHOE M3MeHeHMe HadMHaeTca ¢ Mnagwero paspsga. lle-

pexon oT Mnaawero paspsaga K crapwemMy rnponcxognTt aBToMaTUHECKU

npu ANUTENbHOM YAEpXKaHUU KHOMKM nnm B Ha)xaTOM rorio-
XeHun. YTobbl BHOBb Ha4yaTb YCTAaHOBKY C MIiajLlero paspsiaa Heobxo-

ANMO HaXaTb N OTNYCTUTb KHOIMKY , eclnn paHee Obina Haxata

KHOMKa , N HaobopoT.

Tabnuuya 6

padnueckoe
obo3Ha4yeHne

HasHayeHune KHonKn

N —

. Mpw BbIGOpE NyHKTa MEHI0 — NepeMeLLeHNe Mo CNNCKY BBEPX.
. Mpwn ycTaHOBKE CMMBONBHOMO 3HAYEHUSI — NepeMeLLeHne Mo CUCKY BBO-

OVUMbIX CUMBOJIbHbIX 3Ha4YEeHUI BBEpX.

. I'Ipvl yCTaHOBKEe 3Ha4YeHusa YMCNOBOW BENNYMHBI — yBeJrimyeHne 3Hav4eHuA

paspsaa.

. Mpu npocmoTpe apxuBHLIX 3anucein — yBenuyeHne BpeMeHn (Oatbl) 3a-

MNCU B apXuB.

N =~

. Mpw BbIGOpE NYHKTA MEHI0 — NepeMeLLeHNe No CNNCKY BHUS.
. Mpwn ycTaHOBKE CMMBONBHOMO 3HAYEHUSI — NepeMeLLeHne Mo CUCKY BBO-

OVUMbIX CUMBOJIbHbIX 3HA4YEHUIN BHU3.

. |_|pl/| yCTaHOBKe 3Ha4YeHunA YMCIOBOM BENUYUHBI — YMeHbLleHne 3Ha4yeHunsa

paspsaa.

. Mpu npocmMoTpe apxMBHbIX 3anncel — ymeHbLUEHNE BPeEMeHU (4aThl) 3a-

MNCU B apXunB.

. B meHo Toukn, KaHanbel, Tennocuctembl — yMeHbLUEHNE HOMepa (WUH-

[lekca) TOYKW, kaHana, TenNocucTembl.

. I'Ile YCTaHOBKE CUMBOJ1bHbIX 3HAYEHNN UITN YUCNOBLIX BEMNYNH — nepe-

MeLLEeHMe Kypcopa Ha nore Unu paspsg Yucna BneBso.

. Mpun npocmoTpe apxMBHbLIX 3anucelrt — NepemMeLLeHne K Havarny crnvcka

apXMBMpPYEMbIX NapaMeTpoB.

. B meHto Toukun, KaHanel, Tennocucrembl — yBenmyeHve Homepa (MHOEK-

ca) TOYKM, KaHarna, TensoCMCTEMBI.

. I'Ile YCTaHOBKE CUMBOJIbHbIX 3HAYEHN UITN YUCNOBLIX BEMNYNH — nepe-

MeLLleH e Kypcopa Ha rosie Unm paspsaa 4vcna Bnpaso.

. Mpv npocmoTpe apxmBHLIX 3anuceit — nepemeLleHne K KOHLY criicka ap-

XVBMPYEMbIX NapaMeTpoB.

WN =

. Mepexopn B BbIGpaHHOE MEHKO/OKHO HUXKHETO YPOBHSI.
. AKTMBM3aumsa 0603HaYeHNs peaakTMpyeMoro napameTpa unm bopmynbl
. 3anucb yCTaHOBMNEHHOro 3Ha4YeHnsi napamMmeTpa (BbINOIHEHME onepauunn)

1 BbIXOA, B MEHIO/OKHO Goriee BbICOKOro YPOBHS.

N —

. Bbixog B MeH0/0kHO Boree BbICOKOrO YPOBHS.
. OTka3 oT 3anncy N3MEHEHHOro 3Ha4YeHns napamMeTpa (BbINOMHEHWS one-

pauumun) 1 BbIXod B MEHIO/OKHO 6oree BbICOKOro YPOBHS.
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2.4.2.4. YcTaHOBKa NpUBOPHOro BpEMEHN

Monb3oBaTtenb MMeeT BO3MOXHOCTb B pexume PABOTA oguH pas
B TE€YEeHMe 4aca Npom3BEeCTM NOLCTPOMKY NPUBOPHbLIX YacoB nytem 06-
HYNEHNSA NoKas3aHUW CeKyHA: Npu 3Ha4vyeHusiXx cekyHa ot 1 go 29 obHy-
neHve cekyHg npoumsongeTr 6e3 U3MeHeHUs1 KONu4ecTBa MUHYT; npwu
3Ha4veHuax ot 30 go 59 ¢ — ¢ yBenmyeHnemM 3HavyeHNa MUHYT Ha egUHK-
uy. [na BbINOMHEHUA OAHHOW onepaumm HeobXxoouMMO BOWTM B MEHHO
MapameTtpbl / Bpema u ycraHoButb onuuio lMogctponka B ofHOM
CTPOKE C KypCOPOM, pacrnosfioXXeHHbIM B cepeanHe NeBOW rpaHuLbl OK-
Ha. B BepxHeM npaBoM yrny okHa OGyaeT nHauumposaTtbest npubopHoe
BpeMsi B (popmMaTte «4acbl:MUHYTbI:CEKyHAbI». Onepauusi HadnHaeTcs

nocrne TOro, Kak ABaXabl HaXxaTa KHOI'IKaa. MNMocne nepBoro HaxaTuns
oTKpbiBaeTcss okHO lMopctpomka 4YacoB [a / Het. lNocne BTOpOro
Ha)kaTnsa NPOMUCXoAUT OBHYNEHNE 3HaYEeHUSA CEeKyHA,.

OTKa3 OoT BbINOMHEHUSs ﬂOﬂ,CTpOVIKVI Nnpon3BOANTCA Ha>XaTunem KHoM-

KVIB npun HaxoxaeHun B okHe MopacTponka yacoB [a/Her.

M3ameHeHne B TennosblYUCUTESNE TeKywero BpeMeHn (4atbl) Bbl-
nosiHaeTca cnegywowmm obpasom. B meHio lMapametpbl / Bpemsa /
Koppekuuss BpemeHu (Mapametpbl / Bpems / Koppekuusa patbl)

9 B
KHOI'IKaMM, KprOp AI‘IOCJ‘IeﬂOBaTeﬂbHO yCTaHaBnuBaeTcsl B
MO3ULINIO «4acbl», «MUHYTbI», «CEKYHObI» («OEHb», «MECSL», «roa»).

lMocne 4vero KHOI'IKaMVI, I/I3MeHF|eTCFI 3Ha4veHune Bbl6paHHOI'0 na-

pameTpa. Mpn 3TOM 0AHOKpaTHOE HaxaTue KHOI'IKVI VIJ'IVI npuBo-
AUT K U3MEHEHNIO (YBENUYEHUIO UMM YMEHBLUEHUIO) YACIIOBOrO 3HaYe-
HMS Ha OOHY eAMHULLY.

Beoa YCTaHOBJIEHHOIO 3Ha4YeHUA napameTpa npon3BoAUTCA HaXKa-

TUEM KHOIMKN , OTKa3 OT BBOAa — HaXXaTthnem KHOTMKHN

B npubope peanusoBaHa (yHKUMS aBTOMATMYECKOro nepesoda
4acoB Ha «JleTHee» U «3MMHee» BpeMms. NepeBog Ha «fieTHee» BpeMs
ocyLlecTBnaeTcsa B nocnegHee BockpeceHbe mapta B 2:00:00 Ha oauH
yac Brnepepn, NepeBo Ha «3MMHee» Bpemsi — B MocreaHee BOCKpece-
Hbe okTA6psa B 3:00:00 Ha oauH Yac Hasaa. pu BbiNycke 13 NponsBoa-
CTBa JaHHas PyHKUMA B TensnoBbluUCUTENEe OTKMAYeHa. lNMogkntoye-
HUe oyHKUMM aBTOMAaTMYECKOro nepeBoja 4yacoB — Mo 3akasy.

BHUMAHUE! He pekomeHdyemcsi npou3eodumb yCmaHOBKY
«3UMHEe20» U «JIemHe20» 8peMeHU 8PYYHYIO.
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2.4.2.5. BBog pacdeTHbIX hopmyr

BBopg pacyeTHbIX hopmMyn nponsBoauTcsa B MeHo Tennocuctembl/
KoHdomrypauumsa. Bua pacdeTHon cpopmynbl 4OMKEH COOTBETCTBOBATL
CTPYKTYype Tennocuctembl (npumep — MNpunoxenue X u.ll PJ).

YcTtaHoBka hopMyribl pacyeTa Tenna npou3BoauTcs B CrieayoLemM
nopsigke:

- B okHe Tennocucrtema x KHOI'IKaMVI, yCTaHaBJ'IVIBaeTCﬂ 3Ha4e-
HWe HoMepa TernyioCnCTemsbl;

- pacdeTHaa copmyna W1 (W2) yctaHaBnvMBaeTCa B OOHOW CTPOKe C
KprOpOM> npy NOMOLLN KHOI'IOK an, nocrie 4yero Haxumaert-

CA KHOIMKa M nog 3HakoOM paBEeHCTBa NOoABIAETCA KypCcop A ,

1

- Npn nonoxeHmn KypcopaA nog 3HakKoOM paBEeHCTBa KHOI'IKaMVI,

@Bbl6mpaemﬂ HYXXHbI BUA hOpMYyIbl;

9 B

- 3atem |<ypcopA npu nomoLim KHOI'IOK, nooqepe/J,Ho yCcTaHaB-
nueaeTcsa nog umMdpoBbIM MHAEKCOM 0003HAYeHMss MacCbl M U SHTasb-
niun h;

- BblbnpaeTcsa TpebyemMbii LMPPOBON MHAEKC KHOI‘IKaMI/I, ;

- BBO[ (bopmynbl npon3BoaANTCA HaXXaTnem KHOI'IKI/IG, OTMEHa BBOAdA —

HaXXaTnem KHOMKA

Mopsagok BBoga pacyeTHom dpopmynbl Ansg W3 n W (B meHio Uto-
roBble AaHHbl€) TaKOM >Xe, HO YCTaHOBKM LMGPOBbLIX WHOEKCOB A4
obosHaveHnn W1, W2, W31, W32, W33 He TpebyeTcs.

2.4.2.6. HasHayeHMe TeMnepaTypbl 1 JaBfEeHUs B pacY4eTHOM KaHarne

OnpepeneHve aHTanNbnuMM U NAOTHOCTU MPOM3BOOAUTCS C Y4ETOM
Ha3Ha4YeHHbIX ANs KaHana TemnepaTypbl M AaBneHusi. HasHayeHue
NpoOM3BOANTCA MYTEM HE3aBMCUMOM YCTAHOBKM COOTBETCTBYHLLNX
unpoBbIX MHOEKCOB 0003HAYEHMI TEeMNEPATYpPbl N AaBNEHNSI B MEHIO
Kananbi / Kondwmr. h0(1...6) = f(tX,PX).

Ana yctaHoBku umdposoro nHaekca ana t unn P B okHe Kanan 0
(1...6) Kypcop yctaHaBnuBaeTCcs NoA HYXHbIM 0D0O3Ha4YeHMEM KHOrMKa-

MU , . 3arem BbIOMpaeTcsa 3HayeHMe WHOEeKca KHOrKa-
MVI,. BBog 3HauyeHus NpomM3BOANTCA HaxaTuem KHOI'IKVIB, oT-

MeHa BBOJa — HaXaTuem KHOI'IKVIB.
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2.4.2.7. HacTtporika kaHana namepeHus gasneHuns

Mocne moHTaxa T[] BO3MOXHa HacTpoWKa KaHana wu3MepeHusd
AaBneHus nNpu noMoLin napameTpoB:

- MakCcnMmanbHOEe pJaBlieHne wn [gunana3oH pa6OTb| TOKOBOIro BbIXO4a
NO x,xxMMa x-xxMmA;

- BblcoTa ctonba xuakoctn H;
- cMeLLeHune Hyns AP.

MapameTp H yunTbiBaeT BbICOTY cTOnba >XMAKOCTU, PaBHYK pac-
CTOSHUIO MO BepTuUKanu MeXay 4yBCTBUTESIbHbIM anemeHTom [ wn
cTeHkon TpybonpoBoaa. [nana3oH BO3MOXHbIX 3Ha4YeHnn H = +10 m.
Mpn pasmeweHunn ML Bbiwe TpybonpoBoga 3HavyeHne H — nonoxwm-
TenbHoe.

MapameTp AP 3ajaeT cMmelleHne Hyns KaHana n3aMepeHnsa gasne-
Hus. OnpegenuTb 3HadYeHne cmelleHnss AP MOXXHO No nokasaHusiM Co-
OTBETCTBYIOLLIErO KaHana namepeHnsa aaeneHus, korga N Haxoautcs B
cpeae ¢ atMocdepHbIM AaBneHnem (Hanpumep, BbIBUHTMB €ro M3 Tpy-
bonposoaa). inanasoH BO3MOXHbIX 3Ha4yeHun AP = +0,1 Mla.

3HayeHns napamMeTpoB 3a4al0TCA B MEHIO TOYKM.
2.4.2.8. HacTtpoiika pexuma otobpaxeHus pacxoga

[Ons obecneyeHns 6Gonee cTabunbHOM MHAMKAUMK pacxoda Ha
akpaHe XKW npu ero masnbix 3Ha4eHUAX UCnonb3yrTca napameTpbl Ty
(nepwopn ycpegHeHusi) n Tcb (nepuop cbpoca). [aHHble napameTpbl
OTBEYaloT TONbKO 3a pexmm oTobpaxeHna mHdgopmaumm Ha KK u B
pacyeTax Maccbl U KONM4ecTBa Tensia He y4acTBYIOT.

«Bpems ycpegHeHus» — 31O MHTEpBAs, B TEYEHNE KOTOPOro npo-
N3BOANTCHA MOACYET MMNynbcoB, npuweawmux ot lMP. MNMoka3aHua pac-
xoaa Ha XKW byayt obHoBnATbCA € uHTepBanoMm Ty. [lnanasoH BO3-
MOXHbIX 3HayeHun Ty — ot 5 go 3600 c. MNocne uHuumanusaumm TB
Ty=5c.

«Bpems cbpoca» — aTO MHTEpBar, B TeYEHME KOTOPOro OXnaaeTtcs
noctynneHue xota 6bl ogHoro nmnynsca ot NP. Ecnu B TeyeHne Tcb
He MOCTYNuUno HU odHoro umnynbeca, To Ha KK oTtobpaxkaeTtcsa Hyne-
BOWM pacxog. Ecnun nmnynbc noctynun, To 3Ha4YeHNe pacxoga He paBHO
Hynto, a otcyeT Tcb HaunmHaeTca cHoBa. [lnana3oH BO3MOXHbIX 3HaYe-
HUM Tco — ot 5 go 240 c. Nocne nHnumanmsauymm TB Tco=5 c.

3HauyeHna napameTpoB 3a4alTca B MeHi0 TOUKMN.

PekomeHngyemble coveTaHms 3HavyeHmn Ty n Tcb B 3aBUCMMOCTU OT
YacToTbl crnegoBaHna nmnynscos MNP, npuBeaeHsbl B Tabn.7.

Tabnuua 7
HacTora cnenosaHus 3 000-20 20-0,2 0,2-0,01 0,01-0,005
nmnynscos ot P, Iy
Ty, ¢ 5 500 3 600 3 600
Tco, ¢ 5 5 100 200
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2.4.2.9. YcTaHoBKa ycrnoBus ukcaumm (KpUTepmus oLeHKM) Hannimsi HeLTaTHOM
cuTyaumm

YctaHoBka ycnosua ana HCO npowussogntcs B MeHwo Tennocu-
ctembl / HewTaTtHble cutyauumn / HCO / Y0. YcnoBue 3agaeTtca B BUae

dopmynbl:
Qnp < Qo6 < Qnp - Knp.

dopmyna BbibupaeTcsa KHOI'IKaMVI,. Beog chopmynbl npomns-
BOAMTCA HaxaTuem KHOI'IKVIa, OTMEHa BBOAA — HaXaTUeM KHOnM-

KVIB. Ecnn cdopmyna He BbibpaHa, TO yCTaHaBMMBAETCHA 3HaYeHue
He 3apaHo.

3HauyeHne Knp BBogutca B MeHio Tennocuctembl / HewTtaTHble
cutyauum / HCO kak onncaHo B n.2.4.2.3.

YctaHoBka ycnosun gna HC1-HC3 npoussogutca B MmeHio Tenno-
cuctembl / HewratHble cutyauum / ¥Y1(2,3). Ycnosue (kputepuin
OLEeHKM) 3agaeTcsa B Buage gopmynbl, 0606LeHHas CTpyKTypa KOTOpom
npueeeHa Ha puc.3.

(DOle/lpOBaHVIe Kputepua npon3soamnTCcd B criegyroem nopaake:

- B OKHe Tennocucrtema x KHOI'IKaMM, yCTaHaBJ'IVIBaeTCFI 3Ha4e-
HNUe HOMepa TenrToCUCTEMbI;

- 06o3Ha4veHne ycnosusa Y1 (2, 3) yctaHaBnmMBaeTcs B OOHOW CTPOKE C
KprOpOM> npv NOMOLLM KHOI'IOK, m HaXXxnmaeTcs KHOI'IKaa;
- NP NONOXEHNN Kypcopa A B KpanHeM ieBOM MONOXeHUU nog gop-

Myrion KHOI'IKaMVI, Bb|6mpaeTc;| HY>XXHbIN BMA napameTtpa. [pwn
Bblbope kputepusi He 3apaHo ocTanbHble KOMMNOHEHTbl POPMYyribl OT-
CYTCTBYIOT;

2fe

- 3aTeM |<ypcopA npu NOMOLLM KHOI‘IOK, nooqepe,qu ycTaHaB-
nvMBaeTcs NoA KaxablM 4YneHoM copmyrnbl, TpebyloWwmMM U3MeHeHNs B
nepBoHaYanbLHOM BUAE;

- BblOMpaeTca Tpebyemoe ob6o3HaveHne, UnMgpoBoe 3HAYEHNE MHOEKCA

nnn 3HavyeHne BerMM4nHbl KHOMKamm ,;

- BBOZ (hOpMYyribl MPOU3BOAUTCS HaxaTUeM KHonKMa, oTMeHa BBOAa —

HaXaTnemM KHOMKU
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2.4.2.10. YcTaHOBKa peakumn Ha HeluTaTHY CUTyauuio

YcrtaHoBka peakunn gns HCO npousBogutcs B MeHio Tennocu-
ctembl / HewTatHble cutyauun / HCO / PO. Peakuus 3agaetcsa B Buae

doopmyIbl:
Q = (Qnp+Qo06)/2.
Mopsagok ycraHoBku peakumn gns HCO ananornyeH nopsgky ycra-
HoBkM ycnosusa gnst HCO.

YctaHoBka peakuun gna HC1-HC3 npoussogutca B MmeHio Tenno-
cuctembl / HewTatHble cutyauum / P1(2,3). Peakuns 3apgaeTcs B Bu-
ae hopmynbl, 0606LWeHHasa CTPyKTypa KOTOpOW NpmBegeHa Ha puc.4.

Mopspok oencTeun npu 3agaHnn OpPMysbl peakuuu aHanornveH
nopsgky AencTBUW NpU 3aJaHUUM  KPUTEPUS HewTaTHOM CcuTyauuu
(n.2.4.2.9).

2.4.2.11. YcTaHoBKa anropMtmMa paboTbl AUCKPETHOrO BbIXO4a

YcTaHoBka anroputma paboTbl AMCKPETHOrO Bbixo4a NpOM3BOAUT-
cs B MeHio MapameTpbl / AINCKpeTHbIN Bbixon / ANroputm paboTbl.

Pexum paboTbl ANCKPETHOro Bbixoda MOXeT He 3apjaBaTbcs (He
3agaH). [1py 3TOM ANCKPETHbIN BbIXO4 HE DYHKLIMOHNPYET.

ANroputT™M Ansi YacTOTHO-MMMNYNbCHOIO WM NOrMYECcKOro pexuma
paboTbl OUCKPETHOro BbIXOAA 3aJaeTcsl B BuAe OOHOM U3 dopMyr,
0606LEeHHbIE CTPYKTYPbI KOTOPbIX NPUBEAEHbI Ha puc.5, 6.

F=U X+ OX)+ X,

XX

Qm,t,P 1E, 2E, 3E

0,1,...,6
OTCYTCTBYET 3HaAK M BTOPOW YneH,+, -, X, | ——
+1 _1 x1 /

0...999 999,99

Puc.5. Ctpyktypa M BO3MOXHble 3Ha4YyeHUs u4neHoB ¢¢opmynbl AOna
YaCTOTHO-UMMNYJIbLCHOIO peXxuma paboTbl.

dopmyna 4acTOTHO-MMMNYNbLCHOIO pexunma paboTbl, 0603HaYaeMo-
ro 6ykson F, onpeaenseT 3aBUCMMOCTb YacTOThbl CriefoBaHUA UMMYMb-
COB Ha BbIXO/le OT 3HAYeHNs N3MepsAemMoro napameTpa.

dopmyna nornyeckoro pexmma paboTbl, 0603Ha4Yaemoro 6yksom L,
onpeaensieT ycrioBusi NOSIBNEHNSI HA BbIXOA4e pa30oBOW KoOMaHAbl (YpOB-
Ha + 5 B).
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Mpun ycTaHoBKke pexmma paboTbl AMCKPETHOro BbIXOAa CHavana

KHOI'IKaMVI, BbI6VIpaeTCF| pexuMm, a 3aTem 3ajaeTca anropuTm
paboTbl.

Mopsgok pencteuin npu  3agaHun  oopMyn  gnsg  UMMYSbCHO-
4YaCTOTHOIO W JIOrMYECKOTO PEXMMOB paboTbl aHanorMyeH nopsiaky
OEenCTBUM Npu 3aaHnum KpUTEPUA HELUTAaTHOW CUTyaLuu.

L= 00X > OX + X, XX

om,t, P
0,1,..,6
> <

+, = X,/
0...999 999,99

Puc.6. Ctpyktypa M BO3MOXHble 3Ha4yeHUss u4neHoB ¢¢opmynbl AN
JIOrM4eCcKoro pexuma paborbil.

2.4.2.12. NpocmoTp apxmBoB

[na npocmoTpa apxmBoB HeobxoauMmo BblbpaTb MeHi ApxuBbl /
YacoBon, ApxuBbl / CyTouHbIA U ApxuBbl / MecsiuHbIN (TONbKO B
pexxume CEPBUC unn HACTPOWKA), BbibpaTb HYXHbI MHTEpBan ap-

XnBUpoOBaHu4A rnpun nomMmoLin KHOI'IOK, l/l C NOMOLLbKO KHOMOK ,

NMPOCMOTPETbL 3aapXMBMPOBaHHbIE 3HAYEHNs NapameTpOB.
NMPUMEYAHNA:

1. B nepeyveHb apxmBnpyembix napameTpoB A0OaBNEHO CMOBO COCTOSIHUSA
Tennocuctembl. MoatoMmy ana obecnedyeHnss npocmoTpa apXuBOB C
ncnonb3oBaHMeEM «cTaporo» cepsucHoro 1O Heobxogumo BOWTWM B
mMeHto MapameTpbl 1 yctaHoBUTL COBMeECT. apXxuBa - Aa: COBMECTUTb
CTPOKy, cofepallylo HauMMeHOBaHMe napameTpa, C KypCopoM,
pPacrofioXXeHHbIM B CEpPefMHE NEBOW rpaHuLbl OKHA, M HaXaTb KHOMKY

Ecnu gnsa npocmoTpa apxmBoB TB ncnonb3yerca «HOBOE» CEpBUC-
Hoe O (BbInyLeHHoe ¢ Tekywen Bepcuen N0 TB), To ana napameTpa
CoBmecT. apxmBa He06X0aUMO YCTaHOBUTb 3HAYEHME HET.

2. NpocmoTp Ha KKW cnoBa coOCTOSAHUS!, 3anNnUCaHHOro B apxuB, BO3MOXEH
TOSIbKO TMpPU MPOKPYTKE CMMCKa 3aapXMBUPOBAHHbLIX MapamMeTpoB B
nopsigke yboiBaHNA 3Ha4YEHNN UX MHOEKCOB.
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2.5. Nopsapok paboTbl

2.5.1. lNocne Bkn4YeHUs nNpubopa Ha gucnnee nHauumpyeTcs MHpopmMaums
o npubope © Bepcuum nporpaMMmHoro obecneveHus, 3atem —
WMHopMaLUsa 0 NPOXOXAEHUN Ha4YanbHOro caMoKOHTpons npubopa. Mo
3aBepLIeHNI0 CaMOKOHTPONSA Ha gucnrnee oTobpaxaeTcsi OCHOBHOe
MeHlo. BBegeHHbI B akcnnyataumioo TennoBbluucnuTens paboTtaet
HernpepbIBHO B aBTOMaTUYECKOM pexume.

Pa6oTa nomnb3oBaTtens C TENMOBbIYUCIIUTENEM MOXET OCYLLECTB-
NATbCA NGO C MOMOLLBIO KnaeuaTypbl U Ouchnes, NM6o ¢ NoMoLLbio
nepcoHanbHOro KoMneloTepa.

2.5.2. CynTbiBaHNE TEKYLUMX 3HAYEHUN U3MEpPSIEMbIX NapameTpoB, a Takke
COLEPXKMMOrO apxMBOB W >XypHana [OeuUCTBUM onepaTtopa MOXeT
ocyLlecTBnATbCA ¢ gucnnes TB.

BHUMAHMWE! Ha Oucnnee TB moxem Habnrodambcsi He-
ycmou4vueasi UHOUKauusi meKyu,e2o 3Ha4eHusi pacxoda e cjiy4yae
u3MeHeHuli pacxoda, cesi3aHHbIX C MYyCKOM, OCMaHO8OM Uu pe-
2yIupoeKol Momoka mernjioHoCuUmersisi.

HeycTtonumBas nHankaumst MoXXeT HabnogaTbCs Takke Npu 3Have-
HAN pacxoda HWXKe HauMmeHbluero ans ucnonbdyemoro tuna [MNP. He-
YCTOMYMBOCTb OTODPpaXKeHUs1 AaHHbIX MPU PEe3KNUX U3MEHEHUSX UM Ma-
NbIX 3HAYEHUAX pacxoda cBsizaHa C nepumoaom obpaboTkm uHdopma-
U1K, BbIBOOAUMOW Ha AUCNNEN, N HE BNUSIET Ha paboTy CYEeTYMKOB 00b-
emMa TennoBbIYNCIINTENS.

2.5.3. CuntbiBaHME 3HAYEHUN apPXMBUPYEMbLIX MaApaMeTPoOB  MOXET
OCYLEeCTBMAATbCA C MHAuKaTopa U No uHTepgencam RS-232, RS-485
unu Ethernet.

Ons dopmMmmnpoBaHna oT4eTOB BO3MOXXHO WCMONb30BaHME TOSbKO
TEX apXMBHbIX [aHHbIX, KOTOPbIE 3anucaHbl N0 UCTEYEHMIO KaneHaap-
HbIX CYyTOK C MOMEHTa nocregHero nepeknoveHns ns pexxmva CEPBUC
B pexxum PABOTA.
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2.6. Bo3MOXHble HeMCNPaBHOCTU

2.6.1. B npouecce (QYHKLUMOHMPOBAHUA TEMNMOBbIMUCINTENA MNPOU3BOAUTCA
anardHocTtmka coctoanma TB, MNP, MNT wn M[O. ®akT BO3HMKHOBEHUS
HencnpaBHOCTN OTOBpaxaeTcsa B CroBaxX COCTOSHUS KaHanoB MU
Tennocuctem (Mpunoxenue I u.ll P3I).

2.6.2. pn BO3HMKHOBEHUWN OTKa3a JaTyMka B MEHIO COOTBETCTBYIOLLEN TOYKU
N3MepeHns psaoMm ¢ obo3HayeHMeM napameTpa MOSsIBUTCSA HaAnuChb
Otka3z partuumka, a B cTpoke OTKasbl [aTYMKOB BbICBETUTCS
o6o3Ha4eHne oTkasaBlero gatyuka: P — pacxoga; T — Temnepartypsl,
[ — naBneHus.

Oﬂ,HOBpeMeHHO B CJioBaxX COCTOAHUA COOTBETCTBYHOLLUNX MEHIO Ka-
Han n Tennocucrema nosiBATCA OTMETKM O HanNn4nn oTkasa.

2.6.3. Npwn Bo3HMKHOBEHUM cbOS, NnMBO oTkasa B paboTe TB Heobxoanmo ans
NpoBEpPKN NPOU3BECTN Nepesanyck npubopa nytem KpaTKOBPEMEHHOIO
OTKIMIOYEHUS MUTAHUS.

2.6.4. lNpn oTKaze oQHOro M3 AaT4YMKOB corflacoBaHHoW napbl [T gomkHa
npon3BoaMTbCs 3aMeHa oboux npeobpasoBaTenen cornacoBaHHOM
napbi.

2.6.5. Npwn oTCcyTCTBMM CBEYEHUN MHAMKATOpa Ha TB HeobxoauMo NpoBEPUTL
HanuuMe HanpskeHnsa nuTaHud, nMbo 3aMeHUTb NpeaoXpaHuTenNb
HomMuHanom 1,0 A Ha 3agHen cTeHke 6roka nepBu4HOro npeobpasosa-
Tena n BUT.

2.6.6. Ecnn pencteus, npeanpuHATbIE B COOTBETCTBUM C YKa3aHHbIMW BbllLe
pekoMeHJauusiMn, He TMpuMBENU K BOCCTAHOBMEHU HOPMarbHOM
paboTbl um3genus, cnegyeTr o06paTtUTbCA B CEPBUCHBLIN  LIEHTP
(pernoHanbHoOe NpeacTaBUTENBCTBO) UK K 3roTOBUTESO N3OeNns.
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3. TEXHUWHECKOE OBCIYXUBAHUE

3.1. BBegeHHbIn B SKCnyataunw TenmnoBbIHYUCIIUTESTb PEKOMEHOYETCA

3.2.

nogBepratb NepuoanyeckoMy OCMOTPY C LIENbI0 KOHTPOS:

- paboTtocnocobHocTu TB;

- HANUYNA HaNPSKEHUS NMUTaHWUS;

- cobntogeHus ycnosuin akcnnyataumm TB;
- OTCYTCTBUSA BHELLUHUX noBpexaeHun TB.

MepvoanMyYHOCTb OCMOTPa 3aBUCUT OT YCIMOBUI 3KCnnyaTaumun, Ho
He AorkHa ObITb pexe 04HOro pasa B ABe Hedenw.

HecobntogeHne ycnosun akcnnyaTtaumm TB B cooteBeTcTBuM € n.1.2.5
MOXeT MPMBECTU K OTKasy npubopa wMnu npesBbILEHUIO AOMYCTUMOro
YPOBHS MOrpeLLIHOCTU U3MEPEHUM.

BHelwHne noBpeXxaeHust Takke MOryT NPUBECTUM K MpPeBblEHUIO
AONYCTUMOrO YPOBHSI MOrPELUHOCTU M3MepeHuin. [Mpu  nosiBreHum
BHELLUHMX NOBPEXAEHUN N3aenvs unn kabens nuTaHus, cBsi3au Heobxo-
AMMO 00paTUTBLCS B CEPBUCHbLIN LIEHTP UM permoHarnbHoe npeacraBu-
TENbCTBO ANS onpeaeneHust BO3MOXHOCTM ero AarbHewnllen akcnnya-
Taumn.

Hanunumne HanpskeHna nutaHus TB onpegensietcsa nNo Hanuyuio
WHOMKaAUMM CUMBOSIOB Ha Aaucnnee. PaboTtocnocobHocTb npubopa
onpenenseTca no CoAepXaHui uHaukaumm Ha gucnrnee TB. Bosamox-
Hble HEeWCnpaBHOCTW, OTKa3sbl, HeEWTaTHblIe CUTyauuun, MHauUMpyemble
TB, ykasaHbl B [MpunoxexHun I 4.1l P3.

3.3. AN npoBepku paboTOCNOCOGHOCTM KaHanoB W3MEpPEeHUs pacxoda,

TemnepaTtypbl MU [aBfIEHUS MOXHO BOCMOMb30BaTbCA WHCTPYKUMEN,
npusegeHHou B MNpunoxeHun K 4.1l P3.

3.4. Mpw nepesope TB B pexxum CEPBUC unn HACTPOWKA:

- HAYMHaEeTCcs HaKoMnneHne BpeMeHu NpocTos;
- NpeKkpaLlaeTcs 3anMcb B apXMBbl 3HAYEHWU CYMMapHOro KofuyecTBa

Tenna,

- NPOOOIMKAETCHA HaKoMMneHMe TeKyLLMX 3Ha4YeHUI Macchl U Tenna, oTob-

paxaemblix Ha akpaHe XKKW.

MepeBog Tennosblumucnutena u3 pexuva CEPBUC  wnn
HACTPOWKA B pexxvum PABOTA npusoauT Kk nepesanycky npuéopa u
BO3BpALLEHNIO NHOMKALMN K 3HAYEHUSIM MacChbl U Tensia, HakoneHHbIM
K MOMEHTY nepesofa Tennosbluucnutens ud pexmva PABOTA B pe-
xum CEPBUC unu HACTPOWKA. Mpu 3TOM BOCCTAHOBMEHHbIE Ha
XKW 3HaveHus maccbl U Tensia MOryT oTnimyatbCs OT 3Ha4YeHWn, 3a-
PUKCUPOBaHHbLIX HA MOMEHT Bbixoaa u3 pexuma PABOTA, nockonbky
nepuwog obpaboTka MHpopmMaunmn Ona 3annucu B apxusbl cocTaBnseT 1

MUHYTY.
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3.5. [lloBepka TennNOBbLIYUCIIUTENS MNPOU3BOAUTCA B COOTBETCTBUM C
METOOUKOW MOBEPKU, WU3NOXEHHOW B pasgene 4 HacToswero
pykoBoACTBa.

3.6. OTnpaBka npmnbopa Ans NnpoBeAeHUss NOBEPKKU, NTMOO peMOoHTa, AOSKHA
npoM3BOANTLCA C nacnoptom npubopa. B  conpoBoauTenbHbIX
AOKyMeHTax HeobXxoanMO yKasblBaTb MOYTOBbLIE PEKBU3UTDLI, TENEGOH U
dhakc oTnpaBuUTENS, a Takke cnocob n agpec obpaTHOM LOCTaBKN.
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4. MOBEPKA

[MoBepka TennoBbIMMCIIUTENA NPOBOAUTCHA B COOTBETCTBUM C OOKY-
meHTom MI1 0832-1-2018 «WUHcTpykuusa. TCU. Tennosblumncnutenu
B3JIET TCPB. Metoauka nosepku», yreepxgeHHbiM Oy «BHUNP»
24 ceHTA6psa 2018 .

Me>xnoBepoyHbIN UHTepBan — 4 roga.
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5. YIIAKOBKA, XPAHEHUE U TPAHCITOPTUPO-
BAHUE

5.1. TennoBbl4YMCNIUTENb  YNaKOBbIBAeTCA B  WHAMBMAYyalnbHYlO  Tapy
kateropumn KY-2 no NOCT 23170 (AWwmK 13 roppnpoBaHHOro KapToHa).

5.2. TB pomkeH XpaHUTbCA B YMNaKoOBKE W3rOTOBUTENS B  CYXOM
oTannMBaemMoM MOMELLEHUN B COOTBETCTBMM C YCITOBUSIMU XpaHeHus 1
cornacHo NOCT 15150. B nomelueHnn ona xpaHeHUss He AOSMKHO ObIiTb
TOKOMNPOBOAALLEN NblIA, MapOB KUACAOT, LUeNnoYen, a Takke rasos,
BbI3bIBAOLLMX KOPPO3MIO U paspyLUatoLmnX U30MsLMLO.

TennoBbluMcnUTENb He TpebyeT cneumanbHOro TEXHUYECKOro 06-
CNY>XMBaHUS NPU XpaHEHUMN.

5.3. TennoBblYUCAIMTENM  MOFYT TPaHCMNOPTUPOBATLCH aBTOMOOWUSBbHBIM,
PEYHbIM, >KEeNe3HOLOPOXHbIM U aBMAUUOHHLIM TpaHCNoOpToM (Kpome
HerepmMeTU3npoOBaHHbLIX OTCEKOB) nNpwu  cobriogeHun  crnegyromnx
YCrOBUN:

- TPaHCNOPTMPOBKA OCYLLECTBISETCS B 3aBOACKON Tape;

- OTCYTCTBYET NpsAMoe BO34eNCTBUe BNaru;

- TemnepaTtypa He BbIXxoauT 3a npegensl oT MuHyc 30 go 50 °C;
- BNaXXHOCTb He npesbiwaeT 95 % npu Temnepatype o 35 °C;

- Bubpaums B gananasoHe ot 10 go 500 Ny ¢ amnnutygon go 0,35 mm unum
yckopeHuem Ao 49 m/c?;

- yaapbl CO 3Ha4YeHMEeM MUKOBOro yYckopeHus ao 98 m/c?;

- YNIOXEHHbIe B TpaHCMNopTe u3genusi 3akpensneHsl Bo nsbexaHve nage-
HUS 1 coyLapeHun.

B84.00-00.00-27
rel tsrv.027 doc2.12
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